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A cachexia remedy containing an active ingredient comprising a substance inhibiting the binding of a parathyroid hormone-related 
peptide and a receptor thereof. Examples of the inhibiting substance include antagonists against parathyroid hormone-related peptide 
receptors, parathyroid hormone-related peptide antibodies, antibody fragments, and modified antibodies. 
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w m m 

mm 

«P^lli#M^/^yM^yf K (Parathyroid hormone related protein 
(PTHrP) ) t^oaS#^W»*m»r6*K*^rt»iLr*^«JBiftW& 

QOL (Quality of life) &*L<»ftl\ *#a#ttt%5^ KR^ABO 
(TNF) tig-H-frfcSlt^ibWjIcfc. -f^-B^*yi (IL- 

m±-tZZt&tot>tiX&*), OCC-i fMa**-K^**lclWt1-5i:, iWKtt^© 
f££E#t£r^lE£-£<5 (Kajimura N. et al. , Cancer Chemother. Pharmacol., 1996, 
38 Suppl. pS48-52, Tanaka R. et al. , Jpn. J. Clin. Oncology Apr. 1996, 26 (2) 

P88-94) 0 rnit, *-b'^vx\znfc£titiox-i'ffli&m\ w&b&izm+W'f 

VfJ<<> (G-CSF, IL-6, LIF, IL-1K PTHrP £g£U rftkCDB^ tfft'd'ft 

ZCDXolc^ OCC-l »^Lf:^- Kt^7^1 fc h33Hft4#0&R 
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5*ft«r««*»i: L-C*tr3B««f6iBSI-C*S. 

*»9H1, W¥*»*/U j e^BBii'<^f'K (Parathyroid hormone related 
protein : PTHrP) <t^tf)ft«*: (PTHrP ft^ft) £©*Afcifi#1^5«fctf»W#i: 

*W*B»*-C rpTHrP SS#J fctt, 0J;itf#£W 6-506598 *&«fce«&*l"C^ 
*PlHrP£»^*ft«M:»U «WMW± («*tf1M > »W {c^ra PTHrP ft 

rpTHrP t PTHrP ft$*<t^ig^^PlSi"S^ltj PTHrP C^t5: 

fcfcj;?), PTHrP PTHrP ftSfc£i&£1- 5 C £ fcRMF+SOTf (fllxJift PTHrP ft 
ft) , *J .fctf PTHrP S^Wc^i"* n £ IC<fc 9, PTHrP # PTHrP ££ft<^£-f 5 ^ 
*&IMrfS4Mt PTHrP ft»«C*ti-6T^^=f=^h (PTHrP T>*=f~* 

, ^^iC{4PTHrP^7 p f-KcO'>/j:< ^t-ocor ^yi?$rgm, 
fc<&* PTHrP K<0«#BE*Jfc«tr£ISt") O^-«l**-*XttW#«:«+ 0 

ft PTHrP ftft£ fCtt, #J;Ltf t hfifcttW, t hftfc (W096/33735 Xtt 
**7ftft (WBJsp 4-228089 fc^0^Oft*0>ftd\ *«W(-*5»t5ftft 

(#23-57-137-1 ft*) tt^MWf&fL*. 4*J, ftfttiaKy^n— ^/Vft<*Tt<tV> 
^^n-t/HSM5:i:W*U\ PTHrP T>9*~* Vt LX\X 

# y -<yf" K^H65«-«ftr^, PTHrP (£*f LTBftWK PTHrP ftSfrfclHtt- 
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MiLlilMB 3 ? 7-165790 Peptides (UNITED STATES) 1995, 16 (6) 

1031-1037, Biochemistry (UNITED STATES) Apr. 281992, 31 (16) 4026-4033, 
5-509098 ^&fB{:iI2*fe<0 PTHrP TVtzi-* YWfekttZ>l£ V K#*lf feix 

£o iBW^OaKy^^KO}^ < 4 fc l<!Stf>7 * /gttf&&, 
f+JtJD, »ASiXfc#y^^K-e, HW<0 PTHrP TV* =f=^ hfi&tt&frt-Sfcttfc* 
J8W<0 PTHrP 7V* MC&^tlSo 
**WCi±, CPTHrP 4 PTHrP $£»£<D«££Pfl«ra»Kj i: LTfit PTHrP fit 

1. fit PTHrP fitfr 

*&WX*Qim£tlZtiC PTHrP «tt«^»*S&*«r*"rSt<0'Cfcixtf, * 

**W"C^SttSSt PTHrP fitfttt, ^a^aSrffiV^-C^y ^n—^/PS^tt*/ 

^n-t;^ttt#5:i:m5o £ft5fit pthtp fit^^tr, m 

tr»a^^^--r^«E»L*:*±K***tL5t«)«r*tf. rcofitfrrt: PTHrP 43B* 
-tZZt\Z£V s PTHrP PTH/PTHrP ^»(C^tS(0§rPfitLT PTHrP <7»^" 
/ufiaWWrL, PTO:P^*»WJStt«:ia*i-5a:<*'e*>5o 

wCQ^a^fii*^ LXfts '^7V K— r^n-V823-57-137-l 
#23-57-137-1 tfcmmf btlZo 

fc*>\ W:/y K — t * d — V # 23-57-137-1 14, mouse-mouse hybridoma #23- 
57-137-1 4 LT\ XlRfiaRK£*X¥X«tt«BF«Sr (3K**o<tf*)|[iTBl« 
3*) tC, «8^8^15 0C, FERM BP-5631 4 LT^*^* h*»ta<5$HB 
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£f\ CT»«Iilt^^il5t f> PTHrP Suva, L. J. et al. , 
Science (1987) 237, 893 \Zffl7jk£tlit PTHrP it^F/T ^ J WEigWSBItir ZZ. t \Z 
J:ort#6o PTHrP Sr3-K"fsaeflE^JS:4«3KD«^^^-^t»A 

Kfc, Ztommmr* **s<9ft*&f0mbLXm\ f *Z. PTHrP CON* 

WWtlfclt, J8fE5iISl£ PBS (Phosphate-Buffered Saline) ^^^TK^T'il^S 

^h^riaas^u ?uka, m%mmz 4-21 H«i::«aaMrt-*. ^^tm 

*h&»mhs»ib«bru JWM**^f+*n-5i^ #*u^6faE«aiL-ctt, 
iwa«iM , e>ixs. 

wfl>$:nn— ^SMSli, &&J0>«*a>iNBflS«:, P3 (P3x63Ag8.653) (J. 

Innnnol. (1979) 123, 1548-1550) , P3x63Ag8U. 1 (Current Topics in Microbiology - 
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and Immunology (1978) 81, 1-7) , NS-1 (Kohler. G. and Milstein, C. Eur. J. 
Immunol. (1976) 6, 511-519) \ MPC-11 (Margulies. D. H et al. , Cell (1976) 8, 
405-415) , SP2/0 (Shulman, M et al. , Nature (1978) 276, 269-270) % F0 (de 
St. Groth, S. F. et al. , J. Immunol. Methods ( 1980 ) 35, 1-21 ) , S194 
(Trowbridge, I. S. J. Exp. Med. (1978) 148, 313-323) , R210 (Galfre, G. et 
al., Nature (1979) 277, 131-133) *##Bfc»B$*l<6o 

Z/l'XT'ObCDfife (Kohler. G. and Milstein, C. % Methods Enzymol. (1981) 73, 

3-46) mzmcxftizbtf-ezz. 

m^xnmztiZo w&gmmbLxn* m^t^v^^^^v^-/^ (peg) , ± 
(hvj) m&mmzti* XKmaiz±QM^m*nibzit*>\z.i?*'? 
>\,wfr**s F#<Dffimmzmutiimi-z z b t>x$z c 
^mmb^^u-^mi&b(omm^\tBM^^^zb^x^^ 0 wz.\*s $ 

mmmbLxi*. mm* mz^^u —rmmm^mm^M^ rpmi mo mmm^ mem 

lc, «£!£jftnf (FCS) W©jfil»«|»*r#ffli-5-tfc-C#5o 

^tf> 37lca*lc:WlLfc PEG «ft Mz.tf¥®tt*m 1000-6000 SS) 30- 
60% (w/v) 0)ift£-c8§2rau fi^H"* £ o T @ ft t-tZte&'mJfa K 
—7) SrflfcJM-*. fi&vr, XS/J^nijRtrS^MVDL. »kLT±»*Bfc*1-3*fts 

r<oj:5icL-c»e>nfc^>r^y iitt0ajRtt*& hat 



WO 98/51329 PCI7JP98/02116 

in vitro r PTHrP fcflgflsU Ifltf^lP W<*fcfc Sa*0*^#SIIS£W-f £ 
r«£g^<*^ PTHrP -^»*«Stt«:»t50fafl5t hfi#m:i:fet 
5 (4^¥ 1-59878 ^«MB) 0 gcfelc, fc htjLtitf&m*<D±X<D h y 
tSh7^^^ MMcttHC £ ft 5 PTHrP LTft PTHrP tii#m£Mm&® 

If ttHK&Mft^ WO 94/25585 WO 93/12227 WO 92/03918 *&(U WO 

94/02602 ^^#08) 0 

a#o*ffifctfcis^««u *®««±*i Lt»5*«fe, *>evs*/^^y k — t- 
3. 

T^$-fr7ta»^S!Ot)<7?SrfflVN5ri:^-et5 Vandamme, A. M. et al. , 

Eur. J. Biochem. (1990) 192, 767-775, 1990 MB) . 
**WlCtt, ft PTHrP m&*m±-tZ^'<7'}) K— ft PTHrP ft#Onj£ 
(V) JR««T3— mRNA £i£8|-f6 e mRNA Z>^i8tii x &*D0>;fri5k i/T 
^S^fflifrfrft (Chirgwin, J. M. et al. , Biochemistry (1979) 18, 5294-5299) N 
AGPC & (Chomczynski, P. et al. , Anal. Biochem. (1987) 162, 156-159) %\C£<QTf 
oT± RNA %m$lL, mRNA Purification Kit (Pharmacia H) ^ftf LtlWW " 
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mRNA &ffl$ttZ 0 £7t, Qui ckPrep mRNA Purification Kit (Pharmacia §4) £J8l^<5 
ZtiZXty mRNA &m»mmt5Z t 5. 

ftfcixfc mRNA ^&iS!<E9KRtrffi^rft» V fliftO cDNA ^^i"a o cDNA CD^j£ 
li x AMV Reverse Transcriptase First-strand cDNA Synthesis Kit (4{k^IItfc 
S) ^£^-Tf?9o Sfc, cDNA O**J3J:0Sitll«:ff5l£tt, 5'-Ampii FINDER 
RACE Kit (Clontech fi) PCR «:JBV\fc 5' -RACE & (Frohman, M. A. et ai. , 

Proc, Natl. Acad. Sci. USA (1988) 85, 8998-9002, Belyavsky, A. et al. , Nucleic 
Acids Res. (1989) 17, 2919-2932) *&ttffl-f* r tt^Vi So 

•&nfcK»BW>6Bttii-5DNA»f>1-«:||HHU -^*-DNA £ <b 

SttWC (Cfctt) Kf* DNA «^rtM-«»»'<^^~slB*i&tf 0 

tt*3te?-©»»tt, (Hi) (L» *r=-K-rs DNA«rgiJ* 

JitfLilSr^- DNA *r*-©*»^^^-«cl»^^S^iaSr^inE«** 
Tt (WO 94/11523 0 
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yt^X^mftLXhXlt" (Ebert. K.M. et al., Bio/Technology (1994) 12, 699- 
702) 0 

4. mm 

(Humanized) 8ttMr«H"C*5. rtt&<D&Stttm, ttfc<D;frfc£ffl^T^-t-S 

**70Wft±, mliaco i 5 (c LTftfcft* V =r- K-re DNA £fc hft«cc m 
*«:=i- Ki-SDNA fciWSU -ix*«m-<^^-«ca^^-cs^*ALfi±S-fr 

t hffliat*!*, (reshaped) fc bffltbWiStl* ZtliX fc h^60P*?L 

■ fl^tf^9^tt«0«attftfttl« (CDR; complementarity detennining 
region) £ fc hftflraffitt^^ttHMftLfc: fc©-e*> 9 , IWfciKraifiSI 

««fet>feie>nx^6 (ftfflmfawam* ep 125023 wo 96/02576 

^**ifcft<7> CDR it Vfofc<D7 U-J*?^?^ (framework 
region ; FR) t £ig*£-f 5 <fc 1 ^»ff Lfc DNA SH^J^r. CDR £tf FR Pi;frCQ;fc^#K 

-tLTffl^-CPCR fe(CJ:9**i-S 0 f#«b*i;t DNA Srfc h fit* C = K1"3 

dna tiBtu 2fe^T»^^^-toa^^-c, wtt^itciaiAus^^-fr-sri 

Iwif9 fc hffi{fcfiWtoS»&*lS (EP 239400 WO 96/02576 5>£«#gg) 0 

I«07$/KS:ljftLttJ:P (Sato, K.et al. , Cancer Res. (1993) 53, 851- 
856) 0 
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"Cii, Cyl, Cv2, Cy3\ Cy4^, L«TI*Cic, C X 5 - £ #T 

*«Wl^ffl-Ct5t L-Cttfc hfifl»3-57-137-l tWW*lf btlZ. 

t hMft«23-57-137-l tftftti, ^ **fc3fe60S23-57-137-l ffi*<&«*M±ftSft«£* 
LWdo^Tttt htt*HSU03868 (GEN-BANK, Deftos M £>, Scand. J. Immunol., 39, 

95-103, 1994) &&<D3r><7) FR ^ (FR1, FR2 **J;T/ FR3) tttWct hfctft S25755 
(NBRF-PDB) FR Writ (FR4) Lfc 9 , HflfcOl^riifc hfttff 

S31679 (NBRF-PDB, Cuisinier AM £>, Eur. J. Immunol., 23, 110-118, 1993) <DV ' U 

t hIMbS23-57-137-l tt*OL«*fcliH«l«r3-Kt"a DNA ^^7^ 

1#3*§0 II, ¥^c8^8^ 15 0(C N HXSra-KT-S DNA Sr^tfT^S K£*pf 
£>*J1®-C#>5 Escherichia coli JM109 ( hMBC!HcDNA/pUCl9 ) (CO^t(i FERM BP- 
5629 Ht, LHfca-K-f* DNA £Str:/7*5 Kfc*-*-* 
Escherichia coli JM109 ( hMBClLq A /pUC19) MO^TIi FERM BP-5630 £ LT % ^ 

5. fct#^§&$> 

*«W-Cttffl$tlSSt#tt, PTHrP lc££U PTHrP <GEH4£|fi#-f 
«Mlif^»tfeotJ:i\ fljxif, aW^Wrfrt LTIi, Fab, F(ab') 2 , 
Fv x *fcrtH«*L<ttLf(OFv triia/Jty^*— ^aBSS-erfcS/V^/^a-fy Fv ' 
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(scFv) ##tfp>*i5 0 mttzm&s mx.\*'<'U>, ^*»"TrftWL 

«r*a^<^^»-iC«ALfc», aa^S±ftfi-C«SS-fr5 Wl\*. Co, M.S. et 
al. , J. Immunol. (1994) 152, 2968-2976, Better, M. & Horwitz, A. H. Methods in 
Enzymology (1989) 178, 476-496, Academic Press, Inc. , Plueckthun, A. & Skerra, 
A. Methods in Enzymology (1989) 178, 476-496, Academic Press, Inc. , Lamoyi, E. , 
Methods in Enzymology (1989) 121, 652-663, Rousseaux, J. et al. , Methods in 
Enzymology (1989) 121, 663-669, Bird, R. E. et al. , TIBTECH (1991) 9, 132-137 

scFv is, St**) h m v mm i m v mmt &m&rz r^tc* v&btiz* z<o 

scFvK^t, nmvimbLmvmmt. yy*- W^t^^^Ky^*-*: 

frLXi&&&tlZ> (Huston, J. S. et al. , Proc. Natl. Acad. Sci. U.S.A. (1988) 
85, 5879-5883) . scFv (C*jrt5 Hfl VWWfeiV L« V«*tt, *WltCa#i L 

tLTtt, ^J^ifT$ygfl2-19^^6^5^^~*«^^K^ffl^^^5o 
scFv £3- K-T 5 DNA(4, ^tt*<OH**3tllH*V««fe3--Ki-5DNA, 

xi i 1. 14 l & v 3 - K-r « to © 5 fe, (^ejiico 9 *><0£»xf43rs 

or ^ /I!ffl*i|£3- Ki" 6 DNA&#£^£: U ^OW***^*?"?* 
ffl^TPCR£(Cj;9if«>gU K^T, £ bJ^^f" Ky ^*-«»«r=- KfS DNA, 

-£scFv£^-K^SDNA#tf^£ft5£, ztib&ttrr z&m*? fi-* 
t©8i«:ffl^5I t £ 9 , ^(^ot scFv r £ 5o 

r*Le>«*wfri4. ffliE^i5i««cL-c^(Z)ae^s:»»L5sa$^ site* us 

ztfy^U^y (PEG) Lfctt 

PTHrP fct"C#5. rftflcj Kttrjft&Offiffl^to - 
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<5, 

6. tUA^JISt^^iiKCtt#o«»BJ:m± 

#5. ttMHlttOflte, *fflStt«* , ffl47 p c*-^-, aSS^SfiWfctfi^ * 
.x ( human cytomegalovirus immediate early promoter/enhancer) £^ 

40 (SV 40) ^^-f^^n^^-A^Vf-, &5VMit hxny^«> 3 
>yT??- la (HEFl a) 4^©RW«WBA*oyn*-^-/3:y/Ni/1^-W^ 

SV 40 yn^- *-/=.^>-9—&&m-rZ>m&\t Mulligan e>W#tt' (Nature 
(1979) 277, 108) tC<fc»K ifc, HEFl a ^n^-^-Ay/Nyf-OTt 5*1 
^UMizushima ^C0^& (Nucleic Acids Res. (1990) 18, 5322) iC<t0, 

«SMrfT 5 

n^^-iLtlt 0J;iff lacz :/n*- araB Zfu^r-f—Zmf 51 fc#-C 
£5, lacz yn^-^-^ffii-^^(i Ward (Nature (1098) 341, 544- 

546;FASEBJ. (1992) 6, 2422-2427) lC«fc*?, *>5vM* araB ^n^- ^-^ffl*t"5 
^(iBetter PjO^fe (Science (1988) 240, 1041-1043) lz£9ft&.'rz>Zb&V& 
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pelB S/^-JvHEfl! (Lei, S. P. et al J. Bacterioi. (1987) 169, 4379 ) 

m^lt (refold) ^-ra 0 

LTI4, SV40, r*-f/U*, 7f/^/^, f>5/^trn-^ 

jr-fA'* (BPV) *f<D&X<Dt>0>t:m\,yzzb&-C$s S&fc, 1B±MHK-T*ffl5?3 

i7-fe! (APH) »g^f\ f^i/V^-i? (TK) ±fm^^>crr=.y 
*x*])7&i/jl<hy>X7x.7>-1i (Ecogpt) ae^F, v^fc KnXHEciHR (dhfr) 

#*L<I4, *«WT«fflSn*tt*J4, ttMllPlB. 05JX.J4 CHO, COS, *^p- 
^ BHK, Vero. HeUWS"t»'C«aSiX5. 

fl2f£$5& £ ft 5: in vitro $fcl4 in vivo XlgmLXBtok'tZtiL 

DMEM, MEM, RPMI1640, IMDM *fltffli"5 C t #"C£ , ¥WJtMtH (FCS) *a>iMMi« 

V^TfTj w<t^r^5 0 /Pf'O'A*?^^^?^^ LT, Hyper D, 

POROS, Sepharose F. F. (Pharmacia H) *tf>«L WftWZ 

Tttffi$ixTV^#«, «K*ifeS:ttffl-rn««t<, ffl6BttSft3fc<0TO*v\ #i 
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^"C£5 (Antibodies A Laboratory Manual. Ed Harlow, David Lane, Cold Spring 
Harbor Laboratory, 1988) 0 " 

8. ffit<nm&wm 

*&W?1£%£tlZtjl&<DtiiJ%1&£fg& (Antibodies A Laboratory Manual. Ed 
Harlow, David Lane, Cold Spring Harbor Laboratory, 1988) , ]) # V K Ut/^~ 
tt^Ra*f£tt (Harada, A. et ah, International Immunology (1993) 5, 681-690) 

*«w-cttffl$Jh,s«; pthtp &#(om?M$imzmj£+zm:k lx % elisa m 
mw&%L%®L%fei£m , eia (smftogiitom) . ria nm^mm^m hzwtn 

Hxl*, **&Stt££*jiJt PTHrP (l- 

34) fca-T^ ^LfcTV-Hc, 6t PTHrP tt#**tp8W, tt PTHrP 

Urol. (UNITED STATES) Mar 1995, 153 (3 Pt 1) p854-857 % Langenbecks Arch. Chir. 
Suppl II Verh Dtsch Ges Chir (GERMANY) 1990, P261-265, Oncology (SWITZERLAND) 
1990, 47 (1) p87-9U Int. J. Pancreatol. (UNITED STATES) Aug-Nov 1990, 7 (1- 
3) pl41-150 % J. Natl. Cancer Inst. (UNITED STATES) Dec 19, 1990,82 (24) pl922- 
1926 fl^fcBft^MBWtfWf btl^o 

* 1t . a**"Ctt^fc0>fcLT, JPEN J. Parenter. Enteral Nutr. 
(UNITEDSTATES) Nov-Dec 1990, 14 (6) p605-609, Chest (UNITED STATES) Nov 1990, * 
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98 (5) pl091-1094, Bone Marrow Transplant. (ENGLAND) Jul 1990, 6 (1) p53-57 

«8W«tt PTHrP tototlMat&k ur«M-*HMBBtt, fffinlMw 

IMRrt&tt, fffcrtttW, HSfl£l*i&*t, ATttW«ci9±*X»l««lJ«iJc:tt^-t-Sr 

$)&#3:fi, HfiN-of #Slkg&£9 O.OOlmg lOOOmg ^«5fflfiSlfil5 0 fc<5 
V*tt, ft»*>fcO 0.01-100000mg/bodyCDS^l:^ii^- £#T£5 0 La»UtoftS& % 
>W8fE0>|ji PTHrP ^^^^^i"6fp^^J{iwiXibC0^^-S(C^JRS^tl'5 t>^"CH^V\ 

(Remington's Pharmaceutical Science, latest edition, Mark 
Publishing Company, Easton, *H) , mMtto\Z.ft&£tlZ&&*mm*Mz.^is%> 

V s /<77^y, xf7y^7/^-/K ^77!J>a t YfoffiT>vJ% > (HSA) , 
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{£ffl-f5J§£\ ««£ft)tfit PTHrP St!fc£^J, H;tl*Sfc»MfeJc, mm* 7 'K*« 
SSWfcStfU ZtlWm&S±M, 0Jx.tf Tween80, Tween 20, i?y^>\ fc hjfafll 

Hlf4, StPTHrPtt*(Oj^jf^^5f&*»*^+ia-Cfe5. 

H3I4, St PTHrP «#©3TOIlJC^SfW^t^i1H-c*S. 
H4I4, St PTHrP ^co^Stc^-S^a^Sr^H-ElT^So 

H8(4, 8t#i»^Stt^M^»**^iiaT*>5 0 

hi 2(4, etfte^ffittoay«je**^-fia-e*>s Q 
hi 4i4, t ha^ta*o«i»«ijstt<:vtia'e*>5 0 
hi 6(4, t hffl^^BaB^^sf&sas^^^^feSo 

Hi 7(4, fc hMfkSt^^ffilf(^^$^^^-rH-CS>-5o 

hi 8(4, t hmimft<Dmfo9\zm'Zfem®%&7F't®vhz 0 
hi 9(4, t mim&oBmw\ztti-zii!im®%Z7]k^v&z 0 
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^WWfctLTt hnBlE* OCC-1 ( W) Jt*»*+JWF5Kf±f9liA) 
Lfc^-K^^^fcfflV^ fc hn&fejlS OCC-1 tSWStifc^-K^^^tt, ffi£<7) 

£^-f£ 0 t hng&Sjffi OCC-l *cJ:o-C3l*iB-Sit*WBHUteRfc, ^***/*n 

fc hP8£IE£ OCC-1 OHfttt, BALB/c-nu/nu X— K'*'** (0;*:*UT) £flH>T 
in vivo T'tfo/c 0 IQMHE^^ 6 ilSfrUtt BALB/c-nu/nu X- K-rfr* (B*^ V 

^JBMLSTI^1E*>^9 llfo»|Lt m&W&mk, 10 B S £JtffftM*s+ 

(1) %.miffl<v&m 

K»*-h (7^7) 15ng/KgC0fflfi-CJliS»PrtlC*Ill^Ufco *fSl 
£LT, !)y»/<y7 7-41*lfi* (PBS) £ 0.2ml/fflouse T'^HM^^ii 2 EHft^. 
Lfc 0 ^r(0»**ia 1 (c^-fo 

(2) ilii4"*/^>^AJMt«>«« 
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g to PTHrP lc*t-f 5 -r ^^y^n -*A*tt*r*lMRrt IC 2 0 * (C 2 U 7t 0 

T) I5mg/Kg offl*"CJMMIW^i|l|l!a*Lfc. *HH* LT, yv»/<y7r-t 
g^&Tk (PBS) £ 0. 2ml/mouse tmfrWm^ 2 0 fc# K 2 (eH9# L£ q 

(3) jM»#/l^*A0>J»fc 

U 643 gMCa/pHr^y>rif- (CIBA-CORNING) S:ffl^r±JiL^^vfb*/^>^Aa 

(4) jmmmmm 

Hmtmi*. J9l&<Dg£ (a mm) &£tME& (b mm) fc»gU 

»X«*«»lwJt^<r»iWUfc, fctffc&Jg 100 jig fctt^Lfcircrt:, jM>#;u$/*a 
»S<0±#&><5 Ko*-h»WXI4»!BttJctt:-<-C»l((L, TO'>V^ Kb* 
-h«WXttStSaWiifc^r»»!ILfc. ffC PTHrP *fnttftl00Mg&92leH9! 
^-Lfep-Cli. /<5 Kb*- hS4»Xli#»»»w[t^T#»tt4#«B^jBE* 
(p=0.0003 :Log Rank test) &&*>htl1t* ZOZtfrb* PTHrP {C*j~r£*fr-r £ 

t hii«->[-K^^^»it*©«W)t*7*/i4»«i*fflif^r, PTHrP teat-rat Mi 
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^-r^o t hpej^occ-nij:orgi#jBw$n5»«KS««:, tm<tm#'* 

fc hPB£&& OCC-1 OiBftii, BALB/c-nu/nu K^** (B^^T) £E^T 
in vivo "CtTofco 3K»fffli£H. 6 flfttfttt BALB/c-nu/nu *-Kt** (0**U 

LTV^Sfc h Qffl&m OCC-l fcflffflU 3mm^7'^^^^» i <^i^7t'SI^^^'> 
^BJKftTlilEfcfcO l«To»KUfc, 10 BBicIOTWf 

(1) $3&mv>&m 

mmnwimz'iTitio nmtLx s v 77 (pbs) t 

0. lml/mouse "CjilHRrtJCii 2 [eJ&-^ Ltz a -t©tS*«rB 16 t^-f 0 

(2) jk«f*/U->^A*ft<^>«« 

^y77-S14t* (PBS) *r0.1ml/«ouse-CBiaBca4Lfc. 

(3) ifc^^^^ffite 

&iLU 643 Sift Ca/pHT-^7-rif- (CHIRON) SrJflVvC^JlM' 

fcL"C»J£Lfc. ft£fi, 4 0Si"CS0S!l^Lfc o * H 17 te^tflU 18 [' 
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(4) fmmmomfe 

■Sttilli* «WfcJ:t;4 0|[:, MS^S (amm) &£Xtm.& (b mm) 
U±.<D&%<D£o\^ t MW^-v^ayq^ 10^g feSV^t 100 /ig £&-£-f 

m\t$tit 0 ttz, t vmmft'<-i>s^<iz 100/ig, a 2 E&^u^t£ja£\ 

SfiaS^^T^ric^^JHIBI^iii* (p=0.0108 : Log Rank test) tfWbhlMZ. $ 

sot hm{ttA^<-i>3yq(Dmmm^oBm^^^mcm-6^mt, 1- 

fciPTH r P (1-34) v?^^o-t/l«)»i4^^y K-^OMI 
thPTHrP (1-34) (E^J#^ 75) tC*f"f5*/ * n-^H»M£/N-< 
^#23-57-154 & J; 0*23-57-137-1 SiBfcZbfcJ: 0 fWRSftfc (Sato, 
K. et al., J. Bone Miner. Res. 8, 849-860, 1993) <, 

$LmM.k LXmm-rZIZMZ, PTHrP (l-34) (Peninsula H) 
7-^^t$)WD^nyyy^/U^^ K (Dojinn) «rffl^r|»*Lfc. 
t^D^nyy^^UPTHrP (1-34) £&#fU ^^*«iLT2 
pg/ml **5J;3lCil»Lfcfk 7n^fyhT^yh (Difco) £ 1 : 1 XfeGLs 
awu^ai/flsBfk 16 HC^flttt BALB/C v^^^WttftTXIlttlSrttcftttfc^: 0 
100 n g £ li (HlftffiLfco WlilftftJi, 7B^>h*±7^<yhMv\ "EE 

UMRJ:9tfatLU jfc*»IB»R I A/^7r--C*RLfcfitjiiL» dr 1251 MPTH 

rp d-3 4) &»£u &&fm%mfeLti 0 foftm<n±.&^^v*<»im\^ 

=5rt!i7-^^^^trv^^PTHrP (1-34) Srl^fcfcO 50/zg£ 
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flSt* P3x63Ag8U. 1 £ 50%tf Is =i-/U 4000 fcJfl^SJKfcfcLfcaSoTli 
Jftife£L7t 0 «^Lfcifffl^$r2 xioV^^/W«^-C 85 feO 96 ft7V- Mc 

SrHttffcR I AfeCTPTH r PS»«:#<Z>*M«:g8^Lj8«"r-5r fcfc J: !9ffo£ 0 
St#i:<o^flB<D»i6P>ixfc^6/N-r^y K—*«SttU 15%FCS$rtfr RPMI- 
1640 »OP I -supplement (Sigma) fr8^Lfc£tt£BMU KffjJMfflfcfc-CW 
^y K-^*-{b^SliSL^o PTHrP (1-34) *08tetBO»l,^ n-y# 
23-57-154 *J«fclW23-57-137-l &»fc 0 

t£& s '^7V K— n — ^#23-57-137-1 \* s mouse-mouse hybridoma #23-57- 
137-1 t L"C X«aHHKfe*X*I»a«WJ6Sf «**o<|fflfHTBl#3 
*) Id, Wc8¥8JU 5 HtC, FERM BP-5631 t LT^y^X h AK(CX<5tSK* 

t###J2) thPTHrP (1-34) I:^t6v^^/^n-t/u^v 
HJ#£:2~ K-f £ DNAO? □ — 

fchPTHrP (1-34) Cl*f-f 5-r**^/?n— ^/Ugtfl^23-57-137-l <7)*T 
3E««Sr = - DNA £&£>^(£ LT* p--v^Lfc 0 
(1) mRNA^WR 

'^4 7}) K — ^#23-57-137-1 ^6<^mRNA$: Quick Prep mRNA Purification 
Kit (Pharmacia Biotech tt) fcE^TPKHLfc. 'M^JJ K— ^#23-57-137-1 
£ Extraction Buffer ^il^^v't-l'XL, *y h WifttD&Jftz'&^K 
oligo(dT)-Cellulose Spun Column CtmRN A£fi!ffii U / — /VttJKfc&wfc 
o£ 0 mRNA#Jg$)£Elution Buffer i;S#Lit 
(2) **HgWjIJg£=i- K+SJtfiW c DNA <0fEH*S £t#f « 
(i) #23-57-137-1 ftttHMVfflCc DNA tf>* n--^ 
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(O? p — 5' -RAC E& (Frohman, M. A. et al. , Proc. Natl. Acad 

Sci. USA, 85, 8998-9002, 1988; Belyavsky, A. et al. , Nucleic Acids Res. 17, 
2919-2932, 1989) Kliflfrofc. 5* - RAC EifctCti: 5 ' -Ampli FINDER RACE kit 
(CLONETECH tfc) fcJflV\ »fm* '7 hKf+^ftlsiSrt L7t#oTfTo£ 0 cDNA£j»fc 
ffiffl-fS^7^^-(i> ^9^H«fe#«« (C*«) ^W^y^Xi-^MHC2 
^7^7- (EH»*1) Srfflv^ #HEOJ:3«cU-CWJRLfemRNAjB2 m g£r 
||^LTMHC2:/7^-I0pmole ^Px., i£(E¥§**<fc 52t\ 30»IHK(SS* 

6N NaOH TRNA£#D*#« (65^, 30 #ffl) L£&, x * / -/UitKftC J: 9 c 
DNASrttKLt, T4RNA1I^— tf-C3rC-C6«FlB, 16 B#GflS/£-f -5 r t \Z 

X 9 , Lfc c DNA <E> 5 ' Ampli FINDER Anchor (IE^I#^ 42) L/c c ^ 

tlZ&mt LT PCR X 9 *fflt ZltWf? J -v—k LT Anchor ^7^^" (ffi^l 
#■^2) fc^MHC-Gl^f'f^- (E^J#-§-3) ( S. T. Jones, et 
al. , Biotechnology, 9, 88, 1991) Srttffl Lfc. 

PCRSStt, ^(7)50^ 1 ^(-lOmM Tris-HCl (pH8. 3), 50mM KC1, 0. 25mM dNTPs(dATP, 
dGTP, dCTP, dTTP), 1. 5 mil MgCl 2 , 2.5 =t-- y h<D TaKaRa Taq (Slag) , lOpmole 
(DTlsjo — (Anchor) ~fy 4 ~* — ^ tt/t^MHC-G 1 ~fy4 Ampli FINDER 

Anchor £i«*L;fccDNA 1 0 1 £**Pf Ztof&fflZ 50 *< I 

JJiUto PCR It Thermal Cycler Mode 1480J(Perkin Elmer) £fflV\ MTCfcT 45 & 
Pul 60 , CtC-C45 9IB, 72 , Cl^T2»IB«)aaef--f ^/U"C30@fTofc, 

(ii) &23-57-137-1 ^L^V^COcDNAO^n-->-^ 

t hPTHr Ptcm-S^^^/^n-^/Uft^LWV^igE^a-Ki-Sae^ 
CD^n — 5' -RACE& (Frohman, M. A. et al. , Proc. Natl. Acad. 

Sci. USA 85, 8998-9002, 1988 ; Belyavsky, A. et al. , Nucleic Acids Res. 17, 
2919-2932, 1989) £ 9 fir o £ 0 5'-RACE&C[i5 ' -Ampli Finder RACE 
Ki t (Clone tech) »ffl±*tt0«i*l;ittofc. cDNA ^£K{£ffl^57 P 7'f 

li N oligo-dT T^^-^fflV^ WS20<t9(CW»LfcmRNAW2M g£&^£: 
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tr oiigo-dT -fy^^-^m^ mm?mmt 52^ 30 #!«i5u&zitzz\t\z.±Q 

cDNA ^<D&m$*n'Dit Q 6N NaOH VRNAZM&fffi (65U 30 »W) Lfc** 
x^y-yUftWcJ: 9 c DNA £»«Lfc 0 Lfc c DNA CO 5 ' ^SftKiftia Ampli 
FINDER Anchor £T 4 RNA ]) "C 37^? fflTC 16 *IHSJ6S*5 - £ 

^v*Lmxmfeftffl$,<D%mmfrh pcr ^^^mlc ae*j*#4) &» 

frU 394 DNA/RNA v'V-fclM' if- (ABI tt) £Jfl^T£j5fc Lfc. PCR *<D 
100 m 1 10 mM Tris-HCl (pH8. 3 ) , 50mM KCU 0. 25mM dNTPs (dATP, 
dGTP, dCTP, dTTP) N 1. 5mM MgCl 2 , 2.5 =*-=-y h<0 AmpliTaq (PERKIN ELMER) , 
50pmole <D Anchor -fyj-*— (ffi*«^2) , WlCMLC (ffi^J#^4) fc^tf 
Ampli FINDER Anchor Zfflfe Ufc c DNA ^>Rl5a** 1 m 1 3 0 CCO^iC 

50 /z 1 COlttft&JJiLfco FCRU Thermal Cycler Model480J (Perkin Elmer) £fflv\ 
94lCfcT45fM«K 60«CKT45#>ra, 72 < Ctc:T 2#lf8£>iB£ir>r ^^T3 5EMt o£ 0 

(3) PCR4rttt<o»W3J:u«mk 

mjfEcOi^i-Lr PCR fe(£«fcU*Mf Lfc DNA &frJf<£:3%Nu Sieve GTG T#n--* 
(FMC Bio. Products) £JJH>£T#n-:*y/umm&Ifc <fc 9 #HtLfc 0 Hg(VfjI#c£ 
LT*& 550bp ft, Lmvm&k LT#j 550bp DNA Wffr***^5T #p-*>t-£ 
GENECLEAN II Kit(BIOlOi) KaS*fOto*t»^DNAWf>t«r»«L 
fco ttKtJt DNA ^x^y-zlx-cetlS^-ti:^, lOmM Tris-HCl (pH7. 4) , ImMEDTA 
mm 20 u 1 IZfeMLtLo &btl1z DNA *mmm Xmal (New England 

Biolabs)(c£9 3rC-ClB#ffl*8fl:U ft^-CMBaW BcoRI (SiSSt) ^J:fJ 37t:T' 

aJSl^J;^ DNA StGeOiJX LtZo 

5' EcoRI 8EHaE7iJ£#U 3* -»Xma I BKiB^J^r 

*Tf * * Hil V«gE*J «fc L iVM?: a - SilfieT- DNA Jtftf £&fc 0 

*tf EcoRI-Xmal DNA WW* EcoRI &tf>al "ClNfb^S 1 I- «t 0 WKLfc pUC19 
?*-£DNA 7>f^3^y h ver.2 (ffiBig) £JfiV\ «+tf>&#t£ft^ 16t - 
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f^M (-ytf^-Zx) 100 /z lld60;L ^0»^tK±T 15 #ffl % 42t:{£T 
1#IBL Se>fc*±Tld«l»BLfc 0 fc^-C 300 n (Molecular 
Cloning: A Labgoratory Manual, Sambrook, et ah, Cold Spring Harbor Laboratory 
Press, 1989) fc^x. 27X:\ZX 30 #IW>f V**^- h L1t'&. 100 m g/m 1X1*50 
M g/m 1 <DT>t'^V > % 0. ImM <D IPTG, 20 m g/m 1 <DX- g a 1 SrStfLB* 
35#J&*fcli2 xYTl^i (Molecular Cloning: A Labgoratory Manual, 
Sambrook,et al. , Cold Spring Harbor Laboratory Press, 1989) ±[Z ^(Djzf&M&t. 

Z.<»MWmfc* 100 n g/mlXliSOji g/mlW7y^>y^frf5LB 
#ifi*fcli2XYT#tt!2ml V MV\ZX-&%m^ «{W»*»e>7 p 9^ 5 KttttJ 
M PI-100S (*7#?) Xtt QIAprep Spin Plasmid Kit(QIAGEN) =Srffl^T^7^ S K 
DNA&WKU ^SSa^lO^^fro^ 0 

(4) ^^^^flcvm^sr^-K-rsae^^sia^i^ 

^If2c07 P 7^$ K + OcDNA 3-KW©ME5IS: Dye Terminator Cycle 
Sequencing kit (Perkin-Elmer) £r#jV\ DNA Sequencer 373A (ABI }± Perkin-Elmer) 
tcJ: «9 ftSLfco EM*JM!:/7*f -r-i: LT M13 Primer M4 (SBig) (ETU*-* 
5) M13 Primer RV (E*l**6) ffi*ffl<Z>ttSE$V**UB 

r 3 Lr*6iXfc^-r^y K—r 823-57-137-1 tcS3fef5^»^H«V««^ = - 
Y-t&Mfc=h*tt1rZ>zf7*^ K* MBC1H04 , L«V«#&3- K-r*«£**£ 
^TfST^S K*r MBC1L24 £ffe*Lfc. K MBC1H04 *5iW MBC1L24 

^^»23-57-i37-i a*^H*v«**5j:t;L*iv««*3- K-t-sae^w 
tt£E?>j mfc-tzTz ;m&\fr§ts) *«l«xe*»# 57, 65 tc^i- 0 h^v 

flla>* 58 #g (^/^ 5 ^«ra- d»6«l»*JxTV^5. wti&OT* /»E 
m&s H«V«««)K>M^o^TttBJfl#* 46, L^V®«oKfrK-[wOV>TiiE^]# 
^45 ^1~ 0 
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ft:fc\ fitt??*?. K MBC1H04 fc£tfMBClL24 *JMK* Escherichia col i 

JM109 (MBCIH04 ) J: V Escherichia coli JM109 (MBC1L24 ) t LT, I»i»fiR£ 
Al¥X«ftWGF*®r (3?»*0<tfrfT*lTa 1#3*) W8¥8fll5 0lC, 
Escherichia coli JM109 (MBC1H04) \Z O H "C tt FERM BP-5628 , Escherichia coli 
JM109 (MBClL24)(CO^TIiFERM BP-5627 t LX^y^X h*WlCia<J*BBH*K$n 

(5) t hPTHr P(cm-5^!>^/^o-^/^^3-57-137-iCOCDR^S: 

40(07 U-A 7-^ W 3 ocOgoTIf -ffcfr*>«ttte»3£«* (CD R) id 

CDRWflJT^/BEJIlOMItttW'CH^ (Kabat.EA.et al. f 
f Sequence of Proteins of Immunological Interest J US Dept. Health and Human 
Services, 1983) . Zl 60 J: ? fc»Jtfc*-5*, fc hPTHr PCWov^^y 
* n— ^W«*W^HBII«OT S /IffiJiJS: Kabat 9 maSjxfcttffOT * / 

fc*>\ L^Vi«(0CDRl-3<07; /■HEW«W^-CI«Jx-e*UEjy#* 59- 
61 fc^U H«V*«©CDRl-3^T5/Bffi^o^T<l^tL^niE?II#* 62 
-64 IC^Lfco 







CDR 1 


CDR2 


CDR 3 


H«V«* 


57 


31-35 


50-66 


99-107 


L«Vffl« 


65 


23-34 


50-60 


93-105 



(i) *^ft*Hi«)m 

(i) H&VfiB«aflt£ 

t hnmcmtiLCy \ <nvjj* dna t*tr«s^ ? n- 

= ^^Lfc^^^H«V«*«:PCRacJ:9#l|iLfc, ^7^^-MBCl-S 1 
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XLJoKozak a^-feVfr^EM (Kozak, M. et al. , J. Mol. Biol., 196, 947-950, 
1987) ft^JRW* Hind III«>Wtt»IJ**i-«J:9iC»H-Lfeo i*^7^-r-MB 
Cl-a (EW#*8) W:J««tf>3' -««r3-K+« DNA BB^I^/W ^ !i *V X 

fco PGR TaKaRa Ex Taq (SiS) £ffiV\ 50/2 1 <Dffifct§kai&\Z.$$§L DNA £ LT 
0.07^ gOT/vX* KMBC1H04 , ^7^^-^ LT MBCl-a JSitf MBC1-S1 ^tV^ 
ti 50pmole , 2. 5U O TaKaRa Ex Taq , 0. 25mM CO d NT P£tf*f*Tj^8Hff»£ffi 
/8LT 50 m l£>&&£±JiL, M^fcri^lB, 55^X1 5MB, 72t:^T2^C0 
?ag^^/l-"C30lH3fTo/c o PCRffi{w<t«3««LfcIM^f>T-^3%Nu Sieve GTG 7ii 
n— * (FMC Bio. Pro<hjcts)*fflV^T^B-^^/UtttSt*IJbJC < t!9^BtLfc. 
437bp DNA Irit^ftiT^n-^^OTl GENECLEAN II Kit(BIOlOl) 

"ClalJlXLfcft, lOmM Tris-HCl (pH7. 4) , 1 mM EDTA ffift 20 m lldWLfc »5>ix 
fcDNASffil ii 1 frfflHEXBanHI* Hind III (SfiiS) Hi 0 3rt 1 H*IBiHft Ufc. 
w©tIWIsafi**7*y— /USa^Bn^/Uix-CttttiU ^^/~/^it^Hct 0 DNA£ 
IsMX t7to 

iffi^i^HLrWKUfc^^^HWVffl^a-K-r^ae^^tP Hind III- 
BamHI DNA Wffr€r Hind III & £ BamHI -C?mk"t"5 r £{C J: 9 MR Lfc pUCl9 ^ 9 
-^y^o--^rLfc 0 r^7^; TO*fiSiB^i«:«SBi-Sfc*^7^^- M13 
Primer M4 & «t M13 Primer RV ^7*7^-7- <t LT, Dye Terminator Cycle 
Sequencing kit (Perkin-Elmer) £rJ8V\ DNA Sequencer 373A (Perkin-Elmer) (C <fc <9 

^sia^ij^^^L/'i. ]Eu^«aBEafii**t-5^>r^y k— ^23-57-137-1 n**-r 

S^^^HWVffiJgc^a-K-rsa&PSr^U 5' -fflH Hind III ggBEM&tf 
Kozak 3' -^JHBamHIIS^ga^J^oyyX^ K£ MBClH/pUC19 t**Lfc. 

(ii) c dna 9 4 7w ^-th^r^ yHm<Dtm<nti#><nHmvfm<omm 

t hH*C««Cy icocDNA tm&lrZltMz.* ±»©£5HLT*«Lfc^** 
H«V«*£ PCR teHifJ«WLfc, H«V«*Wfc«>©«#:/7>r-T- MBC1HVS2 
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v/VIC«lftL, IO Kozak ny-t^f-^gfi^i] (Kozak, M. et al. , J. Mol. 
Biol., 196, 947-950, 1987) SfetWl Hind III &<fctf EcoRI gS!8E?lJ£#-f 3 <fc 9 (dtt 
H-Lfc. H^VffiWcOfc^com*^^^- MBC1HVR2 (E?«J## 10) I4J«*<D3' 
-ftl«r3-K"T5 DNA EWCM^ WXU C««^5 > HR'J<Z>E?»j£=» 

- K LApa I *J £tf Smal ISS8fcE?ij£W-f 5 £ 9 KRtt Ufc 0 

PCR (4 TaKaRa Ex Taq \ 50/2 1 <7)£j£*g£fi£t;:£|§J DNA £ LT 0. 6 

M g^7X^ KMBClH/pUC19 , 7^74 LT MBC1HVS2 $o£.XJ> MBC1HVR2 £«X 
«X50pmole , TaKaRa Ex Taq £ 2. 5b\ 0. 25mM © d NT P£fr*fr^W*0«W«£: 

tr som i £_m 94°c i #ibk 55TC i am, 72t i »B©ja*f--f * 

/U-C30|stfTofc o PCRffit^«tl5HI«LtDNAWf>T-*:l%Sea Kem GTG T#n-X (FMC 
Bio. Products) £ffiV>7tT #n-*y/uafc*»U: «t 0 ^«U/l. 456bp DNA l£r 
^^tn7^a-X)t^»^ GENECLEAN II Kit (BI0101) &ffiV\ *y hSsf+O 
*a*tC^V^DNAHfjt«r«KLfco »BLfcDNA*r^y-/Uttl»***:*, lOmM Tris- 
HCl(pH7.4) N ImM EDTA ^20m 1 JCjSWLfe, 

»e>^fcDNASSKl // 1 fctflRW* EcoRI *5±VSniaI (Slit) lei*) 37t:T*lB# 

*fc«T EcoRI-Smal DNA ISr)f£ EcoRI :fc«fctf Smal ^HWfci^S:: ifcJ: flMtLfc 
P UC19 ^*-K1h/*P— -r/^Lfc. :0^7^^ KOffiSfiayilSrflra-fSJt*, 
-fyj-?- M13 Primer M4 M13 Primer RV L"C\ Dye Terminator 

Cycle Sequencing kit(Perkin-Elmer) DNA Sequencer 373A(Perkin-Elmer) \Z. 

J:0*liEMtft3tLfc. JEU^UHE*l*:*1-5'M':/y K— ^#23-57-137-1 (HA 
*-TSv^^HtflVfl|««r=»-Ki-<5iSe^S:*#L, 5' -IC EcoRI *Sj:tf Hind 
III ffiS&M&lRT* Kozak EM, 3' -flfcApa I fc^tf Smal BBIEMfclto^^ 5: 
K£MBClHv/pUC19 tfi% Lfc. 

Uii) #^7fit#H«<?5iga^^^-^#« 
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t HaftPMl»#HaiVl|Wi3J:t5t htt#H«C««I gGlom DNA (N. 
Takahashi, et al. , Cell 29, 671-679 1982) tr = — K-f5S85/<^ * — DHFR-AE- 
RVh-PM-l-f (W092/19759 »M) t hfflftPM 1 0t#L*V««*5 <£tft h^tftL 
«K*C««oyyADNA*3-Kr5*5.-<^^-RVl-PMla (TO92/19759 <h 
«XUCHO»BJ:*)mRNAtinm RT-PCR feVt hfflffcPMl «#H«ft 
Vfflifcfc<fctf fc h*i*C««Cv ltrStfcDNA £*n-=V^U pUC19 © Hind 
III t BamHI§|SffitCf-y^cr-xvrLfco JKffi7lI£*SLfcSL IEU**I«*o 
7^7^; K*T pRVh-PMlf- c DNA L£ 0 

DHFR- A E-RVh-PM- 1-f i<DS V4 Oyn^-^-iDHFR SS^ £ 05 M $> 5 
Hind III »ffi, fcmF-la^-^-it hffl{bPMlfit*H«V*«^0 

n^*>5 ecori a«a*:**L^»a^^^-«rfWu t ha<kPMia*H«v* 

pRVh-PMlf-cDNA £ BamHI "CtfHfcLfcSL Klenow V V if * is V^ftitU 
Hind III-Cj«fbU Hind III-BamHI W-mmK*iSm Uz Q ZOHind III-BamHI 
fWfr*, -tlH^Hind III«W^«fctfEcoRI Wtt^fteLfc DHFR-AE-RVh-PMl-f £ 
Hind III Smal Vmitf^ Z tlz X SUSS! \*tMW<9 *~\ U t HSHfc 

PMltt*H«V«e*5j:tffc h«#CWC7 l€:3-Ki-5cDNA 
* — RVh-PMlf- c DNA £rtf?^ Lfco 

fc ha{fcPMlfit*H«V««*5«tt^t h*#CiWC7 l^r=2- K-f^cDNA 
ttf&L***- RVh-PMlf- c DNA £ Apal fcjltf BamHI -CSHt Lfc*. H^C^*S:^ 
tfDHAtftfSrEMXU Apal J; BamHI "CilWbi-5 Z i l£.fc 0 » Ufc MBClHv/pUC19 
|:|Alto w O LXftULtL-fyXZ K«r MBCiHcDNA / P UC19 Lfc. r^O^ 

5'-*«fcEcoRI jo<fctfHind IIIRWB^K 3 ' BamHI mMffl\£ft^ 0 
7y*% K MBClHcDNA/pUC19 £ EcoRI j3j;tf BamHI "CilMfcU Wfeilfc*^ 
<7>Hig£=>- Kl-Sttaaa^J^tP DNA »fjf*\ EcoRI BamHI -CHWWSwi 

7** K£ MBClHcDNA/pCOSl <btfr£Lfc 0 ttfc> JBS'***- pCOSl It, HEF-PMh-gy 
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1 (W092/19759 EcoRI Smal ffiffcfc «fc 9 ttf^ilfi^ ^rfliJW U 

EcoRI-Notl-BamHI Adaptor r fc* 9«$&Lfc 0 

MBClHcDNA/pUC19 £ EcoRI £tf BamHI TilWfcU '&btl1t* * 7tt*Hglia7lj£^ 
tP DNA HfAf«\ EcoRI BamHI "C^bf S r * let 9 flUK Lfc*^^ * $ K 

pCHOl iCzgALfc, 15 L-C»e)tl3t+>7Si*©«ay7^5 K£ MBClHcDNA/pCHOl 
tti%Ltz« fcfc, fcS^**— pCHJl i±, DHFR- AE-rvH-PMl-f (TO92/19759 

EcoRI ioitf Smal IHfttJ: 9«U»fi?«rMlft U EcoRI-Notl-BamHI Adaptor 

(2) t hL«e*WK«)«l« 
(i) ?n-^y?*<9?—<ofgSi 

t hL«Cft«tt*£tr PUC19 ^*-£**-fSfc«>l;:, Hind III 
PUC19 ^**-£fE§¥Lfco PUC19 -C* 2 j£ g £ 20mM Tris-HCl (pH8. 5 ) % 
lOmM MgCl 2x ImM DTT, 100 mM KC1, 8U<D Hind III (Slag) 5 KJfcig 

0IiXL/t DNA £ 50mM Tris-HCl (pH7. 5) x lOmM MgCl 2 , ImM DTT. lOOmM NaCK 
0. 5mM dNTP, 6 Utf) ^ U / $ (Klenow) 7y^>F (GIBCO BRL) £^pt£ 50 p 1 <D 

mnn -Cttffi U ^*~DNA£^*/ -A^UttC <fc 0 EUR L, fc e 
[SUE Lfc^**- DNA £50mM Tris-HCl (pH7. 6h lOmM MgCl 2 , ImM ATP % 
ImM DTT X 5%(v/v) # y y 3— /U-8000 , 0.5 UO T4 DNA y If 

(GIBCO BRL) 10 ji 1 *T lffC"? 2*BK«$-a:, 

ft* BU&iB£tSi5)i l&jtf&m JM109 ^yt'ry hiftt {=-y#>i/—y) 100 m 1 

SOCJ*jft500 u 1 ttAt, 37 < C-ClB#ffl-rv^a^<-v*3>'U5t^, X-gal <h 
IPTG «r«BJCSfc*Lfc2XYT3i55«J6 (50/ig/ml 7^1Iy»#) (Molecular 
Cloning: A Labgoratory Manual, Sambrook, et al. , Cold Spring Harbor Laboratory - 
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Press, 1989) (C^f, tfCV-Wtm LXMWmftZnti, 

^{ffcftft:^, 50 M g/ml T > tVy 2 XYTM 20ml T? 37*C-«» 

«U Plasmid Mini Kit(QIAGEN) , M^IC^otT'y^ 

S KDNA £«SLfc 0 »«L^7^5 KfcHind III "CtiWfcU Hind III 
LX^ZZt&W&LlffyxZ K£pUC19 AHind III Lfc» 

(ii)t KL«l*S»««Sr3-Ki-5afi^«* 

t hffi*L*U«C«#tt:, Mcg+ Ke+ Oz- , Meg- Ke- Oz- , Mc 
g- Ke- Oz+ , Meg- Ke+ Oz- fc 4««0>r>T y*>T t/asfc!?) 

tlX^Z ( P. Dariavach, et al. , Proc. Natl. Acad Sci. USA, 84, 9074-9078, 1987) 0 

#23-57-137-1 -rtxLmxmcfembftm&z&'rzt btiatLrnxmcmnzzEM 

BLj-^^t^LtlSi, T^V^^Mcgi Ke+ Oz- (accession 
No.X57819) (P. Dariavach, et al. , Proc. Natl. Acad. Sci. USA, 84, 9074-9078, 

i987)ot mftLmim&Mchn^nm&%7j*u 823-57-137-1 t**l«u«c« 

root Ktt*L0l^«C««*3-Ki-5iifi^1«(«: PCR Jfc&ffl^T 
fTofc. #^7^-7-0^ 394 DNA/RNA *««(ABI tt) 4rffl^"Cffofc. 
HLAMB1 (EJWHHl) fe.tr/HLAMB3 (E5*J## 13) fi*^* DMA GM*T#U HLAMB2 
(E^J#-»12) io«tl/HLAMB4 (G9W4 14) ttT V^ir V* DNA G*K:#U "ttl? 
tKDzfyj-r-nmmz 20 *>>6 23bp OfBtiWEflJfcfrFS. 

W^^fv- HLAMBS (G7W* 15) , HLAMBR (G0l## 16) li HLAMBU HLAMB4 
t*tU-?n«l3l>teGW«:*Lr*J0, *fc HLAMBS li EcoRI , Hind III. Blnl iSS&SB 
HLAMBR |*i EcoRI ®MBE&\&*:tl?tl£AsV^Z>. %— PCR T? HLAMB1-HLAMB2 £ 
HLAMB3-HLAMB4 <0£/£S:fTo£: o RJ6ft, -tit5>*r*M*£'U ^— PCR VT-t^-f 
li^rfTo^o $<bt^«^7-f-v- HLAMBS £ J: HLAMBR tirftftlU PCR(Ii;9± 
^DNA£it4££-£?Co 

PCR fi TaKaRa Ex Taq (Siiit) £ttV\ R^ftt^^oTtTofco #— PCR "C 
H x 5pmole <73 HLAMB1 feefctf 0. 5 pinole <7> HLAMB2 b 5U<D TaKaRa Ex Taq 
it) *«r£#1-*l00 ^ l^MM, fc^ltO.Spmole^hUNBSfecttfSpmole 
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<D HLAMB4 t 5U<D TaKaRa Ex Taq (SJKS) ££^Tf 3 100 m 1 (KELfcm&WL* 
m\ 50m 1 £±SL-C MlCfc-Cl^B, 60tlcTl#P^ 72 < tl£T 1 #|HJtf) 

iasf--r^^-c5iHiffofc 0 

^-PCR I*. 50 m lfo^L, 50 m 1 ^&fa£±Jf LT 94t;ic:-C 1 #|HK 

6<rCl;iT 1 #f^> 72 < t£T 1 jMB«JBJBE*-f 3 0tfo7t o 

HHPCRIi, ^^^^7^ -7- HLAMBS & £tf HLAMBR 50pmole To^JO 
U 94"Clrn»IB, flflCKT 1 72 < CtCTl^r^?agf-^^^-C30(Hlffo^ o 

JSH PCR DNA »Jt£3%fiiMfcr #n-.*$VU (NuSieve GTG Agarose, FMC) 

LfcSL GENECLEANII Kit(BIOlOl) «rfflV\ ^te^tl^otWb 

#kft£DNAt0rtf-£5QmM Tris-HCl(pH7. 5h lOmM MgCl 2 , lmM DTT, 100mM NaCl , 
8U<DEcoRI (Sffiifi) £^Tf520M 1 OBUSm&mW W&ZX 1 BWHHfcLfc. 
»i^»7x/- /V:teJ;tf*Bn#yUA-ettaj* DNA /uttlft^lElJ&Lfc 
lOmM Tris-HCl(pH7.4h ImM EDTA £ffi8 n 1 JCfSWLfc. 

^7*^ KpUC19 AHind III 0.8m g^r^tC EcoRI X'MitL. 7x/-/UfcJ:tJ« 
^onzftyu^-cttffis ^i^y— /^a»(cJ:f9IsIi|XLito K pUC19 A 

Hind III £ 50 mM Tris-HCl (pH9. 0) , lmM MgCl 2 , T/U* U 7 (E coli 

C75, ssai) 50 m i*-c37°c, 3oamsj££i*:J!fcy ^kms 

(BAP^l) Lfc. ^«*7x./-/ufcJ:^ocr*/^-rt4tti, DNA j — 
/^^(Cj;9[Hli|XL7t&, lOmM Tris-HCl(pH7.4h lmMEDTA ffiR 10m UiJMlLfco 

±E©BAPiMLty7^5 K pUC19 AHind III 1 m 1 tft<D PCR Ii4 M 1 & 
DNA Ligation Kit Ver. 2 (Sfiife) Srffl^rJBBL, JM109 =i ^ t'x > h #fflj& 

WBlHEftLfc. »&ftfcfl£ME**& 50Mg/ml TVfcTS/y >£^nT6 2 x YTig 
Jft2ml -C-«««L, >(W^»& QIAprep Spin Plasmid Kit (QIAGEN) tJBV^T" 

Ba^JO*»CJi 373A DNA C-^VIr- (ABI tt) £JflV\ 7^ -r-tC|i M13 
Primer M4 M13 Pricer RV (Siffift) WB^fc. ^n-^v^$H * 
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A/puci9 £A*Lfc. ^r-c; ^oa^^M^fe^^^V^- hclms (E^J#-^ 

17) , HCLMR (jg&m%\B) U PCR rffigjEU^ DNA WflHBfrffofc. 

K- PCR ~CtKik DNA £^fr:7*7 * 5 KC A. A/pUC19 £rH^[£ L, ^7^-7- 
HLAMBS <b HCLMR % HCLMS <t HLAMB4 -eEJE£fT ofc, PCR «fc**ft*h*MU 
PCRTT-fevyySrfTofeo Setc^«^>r^-HLAMBS*J<ttJ ? HLAMB4 £8&!DU JR 
Z PCR Id J: 9 ±ft DNA SrWS $ 

PCR "Ctt, BflHTCi A/pUC19 0.1/i g, 7*7^v- HLAMBS fcitf 
HCLMR & SOpmole , fcSV^i HCLMS *5.fctf HLAMB4 £ 50pmole , 5UW TaKaRa Ex 
Taq (SB*) 100 M 1 0RJCiB*«£Jlllr\ 50^ 1 £>&fa£±Jg LT 

MTCMTiaiHk 60t;fc"Cl#l»L 72 < £C:T 1 ^W<OfflK^-< ^"C 30 EtfTofc. 

PCR Stt HLAMBS-HCLMR(236bp) , HCLMS-HLAMB4(l47bp) tttltt 3 %0SM&T 
D-^y/U-C®^Mc»lL^, GENECLEANI I Kit(BIOlOl) ^ffl^T^/ua^IsliK, M 
»Lfc„ ^- PCR "ClifWR DNA »ffr# 40ng, 1 IW TaKaRa Ex Taq (Sfiifi) «rMT 
20/z 1 WRJtjft^««:fflt\ 25n l«^lllt 94*C»IT1»IB, 60t:^T 
72 , CtCXl^WOia«^^/u*5lHltfofc 0 

JRHPCR-Ctt, IRnPCRKlfeaf 2/i 1, -r— HLAMBS, HLAMB4 # 50pmole , 

5UCO TaKaRa Ex Taq (Sffife) *r^*i"5 100 m 1 50 m 1 CO 

a£tt£±BLfc 8 PCR M'ttrT 1 #IHk effClCT 1 72 < Cl;iT 1 #ffltf>iSJKlJ- 
>r^^"C30@tTofc, MH. PCR MtyiVfoZ) 357bp (7? DNA #rK*& 3 %fi»^T^n 
y/W-Cm^ibLfc^, GENECLEANI I Kit(BIOlOl) fc/B^Ty/i^fclsMX, tt«L3t 0 

ftbtlti DNA »fr 0.U g* EcoRI "ClBftUfcH, B A P&S Lit 7=7 * % K 
P UC19AHind III IdiT^n-^^Lfc. J M 1 0 9 =i>tfx^ hfttUlJgfr 

te&U 50/ig/ml TV^>y^€:^#-r5 2XYTJSJft2nl 
ri><b QIAprep Spin Plasmid Kit (QIAGEN) £fflV * KtMILfc. 

»KUt^9^5 Ki:o^tSSE^J* M13 Primer M4 , M13 Primer RV (£fi 
ifi) &/fll\ 373A DNA v—^VlJ— (ABI tt) KTfttLfc. X*0>fcl*jEU^SOS 
EMMTLT^S- fcjMWSftfc:/?*? K£C */pUC19 ilfc, 
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(iii) t KLilic«[3eMWE*r3-Ki-53te^O** 

~77* % K HEF-PMlk-gk (W092/19759) ^6 k «C<B«&=»- K+« DNA Br/t 
£ PCR S^l^t^P--y/tto 394 DNA/RNA £/&$£(ABI ft) vC&SLfc 
WS^y^^- HKAPS (E^J## 19) 11 EcoRI , Hind III, Blnl &tt£?)J&« 
T^-e-HKAPA (lE^i#^-20) iiEcoRI HKnttfl-* «fc 9 WRH- tfc, 

»l^<C5/7^^ K HEF-PMlk-gk 0.1 m g> ^7^- HKAPS , HKAPA & 
50pmole , 5 UO TaKaRa Ex Taq (Sfiit) £^flT£ 100 j* 1 tf>EJSfc£«*JI!V \ 
50m l*>tttt£±Jf Lfc. 94tXT 1 #I8K 60t:iCTl#P^ 72t:iCX 1 »(HJ(ORJS 
£ 30 f-^ ^/UfTofc. 360bp Z> PCR 3 %ffiK£7 #n-*y/U-?*«8c»i Lfc 

« % GENECLEANII Kit(BIOIOl) *n^X*fM*bW9L, *3&L£ 0 

WfeJxfc DNA Wr^S: EcoRI "CiiMfcLfcflL B A PtelU^7^ 5 K pUC19 AHind 
III (C^n-^V^U7to «JM1 0 9 3yef>hW:i»|gftU 50/zg/ml 
7ytV!i^tn2XYT«2il T-*** U llWW»fe QIAprep Spin 
Plasmid Kit(QIAGEN)£ffiV*T:7'7*S K«r»SiLfco 

ffi»Lt/7^^ K0>ttSE?*J& M13 Primer M4 , M13 Primer RV (SSifi) £rffl 
V\ 373A DNA v--^^^-(ABI &) KTftJfcLfc, IEU^ffi*J£*LT^Sr 
fciWBSSftfc:/?** K«:Cic/pUC19 a/:, 
(3) *y7ffifcL«*£^*-co«» 

7*23-57-137-1 ttfcL*»^**-£«£Lfc, ^7*5 KCX/pX19 , 
C<e/pUC19 <Ot htt{fie#««^iS[Wlw*>5 Hind III, Blnl #23-57-137-1 
L*V««4:3--Ki-6ite j f-*:il3B-t-5rtJC<toT, «vWl*> 7#23-57-137-l 
tt*L*V«*^J:C5L*A.«*fc(iL«K*«#«*S:=i-K1-6 P UC19 
fcfRRLfco EcoRI mktJ:o-C*>9tt«:L«IB-?€:9I0ttiU HEFil^ 

* «f-y^a--v^^frofc 0 

7*7*S KMBC1L24 ^^#23-57-137-1 S#L«VM«* PCR &£fi^T 
^n-^y^Lfco #^7>f^-^(j:, 394 DNA/RNA £/&$(ABI tt) £JB^TfT 
ofc 0 1^7^^- MBCCHL1 (ia^lj##2 1) 14 Hind III fflffiffllb Kozak E^J 
(Kozak, M. et al. , J. Mol. Biol. 196, 947-950, 1987) ftiX?? 4-*— MBCCHL3 (SB 
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liBglll % EcoRI BWa^l^-fSiplcKH-Lfc. 
PCR its lOmM Tris-HCl (pH8.~3h 50mM KC1 N 1.5mMMgCl 2 , 0.2mM dNTP, 0,1 
V g<D MBC1L24 , -fJ^T—b LX MBCCHLl ft J; MBCCHL3 50pmole , 1 M 1 
0> AmpliTaq(PERKIN ELMER) 5r*frf5 100m 1 4>EJSaMMM:JBV\ 50m 1 
±^LT 94 < C^T45»IBx 60t(CT 45 fWBJ, 72 < CiCT2^0?& J tf->< ^/l^ 30 IS 
frofc. 

4 4 4 b p <D PCR 3 %i6MMT#u Lfc&, GENECLEAN II 

kit(BIO101)SrfflV>T^3i»6|BIl|X, ««U lOmM Tris-HCl (pH7.4) , lmMEDTA g 
ff 20 m 1 fcl*«¥Lfc. PCR llliil Sr^iX-eiX 10mM Tris-HCl (pH7. 5) , lOmM 
MgCl 2 , lull DTT, 50mM NaCl , 8U<0 Hind III (Sffl*) fccfctf 8Uc£> EcoRI 

sifi) 20m i t-e yrazximamitLf^ mitm&m*y=. 

y-/U*5j:t5^cin*yUA-etta, DNA / -/UftJRTIsIiK U lOmM Tris-HCl 

(pH7. 4) % 1 mM EDTA MfflL 8 m 1 Lfc« 

^7^^ K pUC19 1 m g&ISttRK Hind III *S«fctf EcoRI "CtPfffcU 7zn/-/U*J 

(E.coli C75 , SSjS) ^BAP^ILt KJE?££:7 x / — /U*5 «fc tf^ n n sfc/u* 
■Cflhai, DNA ^^y-^it^-CHHlRUTt^ lOmM Tris-HCl (pH7. 4) N lmMEDTA $ 

«l0/£ 1 i:S)»Lfco 

BAPWIlfc^^? K pUC19 1 m 1 tftCD PCR £4^4 m 1 £ DNA LigationKit 
Ver.2 (SBit) fcffll^TilfeU « JM1 O 9 ^yfrV h« (-ytf^v? 

-v) (ciifrafi^mKi^mstftL^. 50m g/mirvtr^y ^£^rt-62 

XYT*^*ifttC**, 3 7tt-«*|Lt, #&;ftfcJ&ME**£, 50m g/m 
17>^>yymt62XYTM2n 1 l "C 37TC"C-«»« Lfc. K*®#Ji»fb 
QIAprep Spin Plasmid Kit (QIAGEN) *fflV^^7 * 5 KfcflHRLfc. IH6Enj£itofe8L 
JELi/^SSH^I^W-r^y^^^ K£CHL/pUC19 tit 

-fy * % KC * /pUC19 , C k /pUC19 £ 1 m g 20mM Tris-HCl (pH8. 5) , 

lOmM MgCl 2 , lmMDTT, lOOmM KC1, 8UCD Hind III (SHifi) fccfct^UO Blnl 

(Sflifi) ***i-«R(5a*»2o*i i 37t:{c:r lwrnmitLit. mitfe&mz 
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30#fflBAPflys$rfTofc, RiSW*7xy— /uteJ:t5^oB*/uA'rj(itHU dna£ 

x*y-A^TlE]lKU lOmM Tris-HCl (pH7. 4), lmM EDTA $«10m 1 (wS#Lfc 0 
lffi3-57-137-lL*V«*£Stf7 f 7*S K CHL/pUC19 H8m«: Hind III 

SCHcftLfcgL GENECLEANII Kit(BIOlOl) ^ffl^tW b [a|l(X, U lOmM 
Tris-HCl (pH7.4), lmM EDTA »»10<i 1 fcWWLfc. 

wOL*V««DNA 4m 1 ^BAP^SLfc^y^^ KCX/pUC19 *fcliC<c/ 
P UC19 #1m nc-thT^n-^LV^U *MJM1 0 9 ^yffV hflM&C^SHE 
&L£ e 50/ig/ml T^tVy ^£#*tt5 2 XYTJ§Jfc3ml T— £Jg*U 
QIAprep Spin Plasmid Kit (QIAGEN) ^1^7^? KtKHlLlL 
Wl^ft:/?** KMBClLU)/pUC19 , MBClLU)/pUC19 <h Ut 0 

^7^; KMBClLU)/pUC19 &<fctfMBClLU)/pUC19 tr-tn^tb EcoRI -CilWtU 
3%i£Sfe ( ^T^o-^y/U-Cm^^cl!)L7t^, 743bp O DNA Hffr* 1 GENECLEANII 
Kit(BIOlOl) trfflV^ry^foiaiK, fMtU lOmM Tris-HCl (pH7.4h ImMEDTA 
10 m 1 USttLfco 

iSa^'^-tLr^^? KHEF-PMlk-gk 2.7 m g £ EcoRI TflWfcU 
/H3«t^nB*/i/A-Ctta, DNA fcx*/— /UflJB^IalttLfc. 0IR Lfc DNA »f^* 
BAPMU:i, l%fflB^T^cr-^y/U-C«**HiU 656lbp O DNA |£rJf£ 
GENECLEANII Kit (BI0101) trffl^Ty/^&EJlR, fltflU lOmM Tris-HCl (pH7. 4h 
lmM EDTA ffR 10 m 1 idg«L£ 0 

BAPMLfcHEF^^-2^ 1 £±15^7 7^ K MBC1L( A ) 
MBC1LU) EcoRI Mft&3v l<k»»U J M 1 0 9 a V > h«t:^g 

(EtfcLfco 50Mg/ml 7yf'>!j V£r&*Tf£2 X YTJ§Jfc2ml "CJg* U ■Mf^» 
^QIAprep Spin Plasmid Kit (QIAGEN) ^^T7*7^^ K&flHHLfco 

fM!iL£:/7* S K£, 20mM Tris-HCl (pH8. 5) % lOmM MgCl 2 , 1 mM DTT, lOOmM 
KC1 , 8U<7>Hind III (Sfltt) *5i0!2UC0 Pvul SfiiS) Sr^#-rSK«a*« 

20m i 37 < Cicr lftmmikLtio «x-*«]EL^*micif Asnr^ntf " 
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5104/2195bp , iS?^^»A$nxv^ti4378/2926bp <DM<mK&£.CZ Z t X *) t 
iELV^[filtCl¥A^ttTV>fc^ , 7^^ Kfc**vWi MBClLU)/neo , MBClLU)/neo 

(4) COS-7»h7^7x^'> 3 y 

os - itmv^mziegLttit. 

i-t£t>h**7foft<r>-T&&&%.^ 7y*i> K MBClHcDNA/pCOSl £MB C 1 L 
(X) /neo*fcl4MBClHcDNA/pC0Sl iMBCIL U) /n e o (Dm^t>itV, 
Ge n e Pu 1 s e r ^© (BioRad) fc^-C^U* h naKU— >3 >t J: D C 
OS-7»iat|pl^K*AUfc. PBS (-) *Klxl0 7 *MS/m 1^J3S»S 
^®j®£;ftT^<5COS-7ffl&0. 8mlt:, #^7^ 

* K DNA1 0 n g^PX., 1, 500V, 2 5 m F^IMM*^-*/!/* £ 
Ultra Low IgG £ (G I BCO) ^tSDMEMM (G I BCO) tC 

*s<om, ^«±?s^m^. i«i£,'4Mifcj:9jwa«>T-*»*u eli sa©k»^«l 

tz Q 4fc, COS-73jWJia<D^±ft*^O^p<7»i*<Offi»j:, Af f iGe 1 
Protein A MAPSI I^j'h (BioRad) ^rl^T^y hWO^ 

(5) E L I S A 

(i) tttt**tf>ffl£ 

ffi^Sffl£<ofca&<OEL I SA^^-h«r*«J:5«-UX«BLfc. ELlSAffi 
96 7Cyu-h (Ma x i s o r p, NUNC) (DfrK&®te{t'<v 7T~ (0. 1M 
NaHC0 3 , 0.02% NaN 3 ) tl m g/m 1 ^SIS^SitTtir^t h I gGjKft (T 
AGO) 1 0 0 fi 1 T?@t0{fcU 200/i 1 OtR/<y77- (50mM Tris-HCU 1 
mM MgCl 2 , 0. lMNaCl , 0.05% Tween20, 0.02% NaN 3 , 1% ^Jfaif T/!-:/^ V 

(BSA) , pH7.2 ) typy^^^i, 7tt*Sr»»*-frfc CO S&fl&<!OJ£ 
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^hlPBS-Twe en2 0T« 7/U# » 7 T ^— tflS^-f^ftt h 
IgGffi* (TAGO) lOO'/il^Wt lWlKt^^a^-hLPB 
S-Tween20t^i lrag/ml^lfM (Sigmal04, p-- 
Fn7x^;Hjy^ SIGMA) ZMtl, &IC4 0 5 n m^tf)®bfcj££W * V 
-hy-^- (BioRad) -e^L/c 0 ^SWe^^^-K^LT, Hu I 
gGU Purified (The Binding Site) »^ 

(ii)^^Bl^'J^ 

^j££$J£Wc&tf>E 1 ISAyu-htlt &<D£ol,ZLXm$lL£l 0 EL IS 
Affl9 6ft7V- h^^^r|gWk:^-7 7r--Cl ii g/m 1 <afc»CflSKL7t t: h 
PTHrP (1-34) h'WRffi) 100// l-e©^bUfc 0 2 0 0 m 1 

^r-t^n-^v ^<7>& , * yfctf^m £ C O S «<oi££±?£& 
5l^*fg^ 7i5t^m^LT^(^DxfCo m^lCT-r V**.^- h LP B S 
-Twe en20-Cftim 7/1/* U7*^77^-^t^t h I gG^ (T 
AGO) 10 0m I ^DX./^o iHTO^^^-hLPBS-Twe e n 2 0 1? 
fc&<0'&s lmg/ml^SffifflE(Sigmal04, p -~ h n 7^-;U|; >S£, 
S IGMA) £*P*l, JSl!:l:4 0 5 nraWM^-f ^ n^U- h y-^- (B i o 
Ra d) X*MJ£Ltz c 

Z<D&%:. ^r^7^lt t hPTHrP (1-34) ^Icft LT^ <9 , 

^n-=^^Lfc^^^KffV««(OjELV>«5g^i-6Z<t^$^fc (05). * 

THrP d-34) [ztt-tzm&m&mkui^ztfrb. t m<tfjift<DLmcm 

(6) CHO££M£«BJS*W»£ 

^^75tft055e*M^fflfl&^^fi:-r-5fc*, ttfElfia^^^ KfcCHOHUB (D 
XB 1 1) CiALf: 0 

BClHcDNA/pCHOl irMBCIL (A) /n e o SfcliMB C 1 H c DNA/pCHOl £ 
MB C 1 L U) /n e o <D»^b-fr"C, G e n e P u 1 s e r ^11 (B i o Ra 
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W^-MKBIPvu I?WrLTil«DNAlcU 7x;-/^mno 

BS (-) 4 I (-lXl0 7 »/Inl^O«^g'ee^®^tUTV^6CHO«0.8ml 

K DNA 10 ji gtftlx., 1,500 V, 25m F<£»m^S:lCT^Vu*£^;Lfc 0 

flMEiMI (GIB CO) *jR*OLfcMEM-o«* (GIB CO) KMU 3tt 
W9 6^U-h (Falcon) SrffiPt C0 2 >f >^ a ^<-^-|:t«tLt * 
•MttSBIC. 10%^«M (GIBCO) fccfctfSOOmg/mlttGENE 
TICIN (G418Sul fate, G I B CO) fttHL y U*S/ Kfcitff* 

t^f U J]f5? ^ l/t'> K^MEM-a^l (GIBCO) U fcifr 

«RU HM^inHinK^I8i«)6^{K^, ±BStf«BE»6EL I SACt^ii 
»SLLfctt*WK«j£Wa»©«9l*:t£*L, o-7-^F/H:t2%0 Ultra 

low igG ti/fcmLmmi* K^t^** vx*? k^me 

M»JM:fflvvC, ±tj$i^Toit 0 «3fc^L4 0Blc#*±»fcigttU 0.2m 
m<7)-7^yU^- (Millipore) i:«tO»I)t^i 

CH03WlS^««±*^?>O*>9tt:*W»»4, P0R0S yoT^y A iiy U (Pe 
rSeptive Biosystems) $:ffl^T, ConSep LCI 00 

(Millipore) iCT*f+0&#lCftoT*TV\ *»JStt«JB**^tflB*/^i/^AlliUe 

14, JJ2ELI SA*f;rCH«Lfc. 

(i) t hSfbSt#H«w*is 

(i) t hfflfcH«V«Mtt>«» 

t hIHI#23-57-137-l Jffi#H«&, PCR Sfc £5CD 7f^ >m J: 0 ffsgl 
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Lfco t hftt^ S31679 (NBRF-PDB, Cuisinier A. M. Eu 
r. J. Immunol. , 2 3, 1 1 0- 1 1 8, 1 9 9 3) F R£frfa 1 

MMb823-57-137-l ftfrHgl (/<-v>3^ w a" ) cDtf»)££[c6{!a<Q PCR zTyj 
£«fflLfc c CDR-/77f^^-7-MBClHGPl (iEJiJ#-*§*2 
3) IkXFMB C 1 HG P 3 (gE^I#-^2 4) tt*^ DNAEW*r#U "t ITCDR^ 
77r^y^7^"7-MBClHGP2 <EW*2 5) 2HKMBC 1 HG P 4 (IE 
^#^-26) (iTVfHr^DNAEyiJSr^TU -tLT-tn^ix^-f v-oWHjjci 5 
d»P>2 1 b p(7)tB*WiB^I**i"5o W^v-MBC1HVS1 (E*I#*2 
7) ^MBCIHVRI (SE^l]#^-2 8) HCDR^77f-f y^^v-MBC 
1 HG P 1 RtfMB ClHGP4t^P C^-^-f 5 0 

CDR-^77f^^7 4 7^-r-MBClHGPl, MBC1HGP2, MBC1 
HG P 3 itfMB C 1 HG P 4 lifR*aStt# !i7^y^7^ K^*ffl^T»« L 
(Molecular Cloning: A Laboratory Manual, Sambrook , Cold Spring Harbor 
Laboratory Press, 1989) , ¥ frfrh £>J4tti it crush andsoak£ 
(Molecular Cloning: A Laboratory Manual, Sambrook b, Cold Spring Harbor 
Laboratory Press, 1989) IcTfTofco 

-ftefr-b s mftllnmo 1 e(7)CDR-/77f^^7*7^^6%W 

"C^j»^ilWLTtT^\ crush and s o a k &tCT>7*/^^IeII|K L 2 0 
Ml^lOmM Tris-HCl (pH7. 4), ImM 

EDTAmmcm»^tL 0 PCR 12, TaKaRa Ex Taq (Sfiifi) SrffiV\ 1 

C1HGP1, MBC1HGP2, MB C 1 HG P 3 &J;tfMB C 1 HG P 4 £«L-€ 
til /i K 0. 25mM«DdNTP, 2. 5U(OTaKaRa Ex T a q 
»X*W^LT9 4tCTlM, 5 5ti:riM 72tCtl^ 
W^JWiNf ^"CSIeWt^ 36£5 0 pmo 1 e <0^%y°y^ ^-*MB C 1HVS 
laifMBClHVRl^ RCfflJS^^^SOIsItTofco PCR ffiiCi «9 
Lfc DNA Ef^S: 4%Nu Sieve 
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GTGT#n-* (FMC Bio. Products) *m\t*lZ7fJu—x#jVQ>% 
42 1 bpftODNAWffr^lr-rsr^P-^Sr^af), GENECLEANI I 

Kit (bioioi) zm\*\ vmt<ott\z^mmft*w&\*it* «»L 

fcDNA^^y-/U^it«4-a:fc*, lOmM Tris-HCl (pH7. 4), 1 
mM EDTASffi20M llcSWLfco PCR BS»A4fc«:B a mH I *$J; 

tfHi nd I I I««I^{:J:^WU:pUCl 9 ic^:/^ o-=v^U tt 
lE^IJ^Lfc. mU**!**-*-*^** KthMBCHv/pUC19i«* 

(ii) fc hffl{LH*cDNA<©^«>(OH«lV«*(©** 

t FHiCl^Cy lc^cDNA fc*B1-5fc*^ ±!B<D «fc 9 tc LTtS^ Lfc t 
fcH*VW8*rPCRStJ:fJ*»Ufc. i^7^^-MBC 1 HVS 2l*Vf£#<D U 
E^I0 5* K-fSE^J^/H'^y IoKozak = yt 

Vf-^E^I (Kozak, M, J.Mol. Biol. 196, 947-950, 
1 9 8 7) , Hindi I I fccfctfE c o R I »&E?iJ£*pr* «fc 3 ^ttlfLfco 
Vi«OtAOtfr^7'f ^-MBC 1HVR2 

fi J fW*0> 3 ' HM* = - K1"5 DNA iE^ W ^ y *V X L JHoCffi«<0 5 ' 
-ffl©E^3-KUpa IfccfctfSma I BKE^J*r#i"5 «t 0 MMf-Lfc. 

PCRIiTaKaRa Ex Taq (SSHSt) 4:fflt\ llffl DNA i LTO. 4 m g CD 
hMBCHv/pUC 1 9&J?!V\ -fy^-^-t LTMBC 1HVS 2*>J:tfMBC 1 
HVR2HMtl50pmole, 2. 5U£7)TaKaRa Ex Taq, 0. 2 
5mM<7)dNTP«:^tf*#-Ca5#««fK«r«fflU, 9 4^1^ 5 5°C\ZX 
15MHL 7 2 < ClC-Cl»ffl^fl*^-< ^^"CaOBtTofco PCR feCJ^JtHLfc DNA 
^^3%NuS i e v e GTG7#n— * (FMC Bio. Products) £r 
ffl T # n - * y /umm^li) tc «t 9 Lfc 0 

4 5 6 b pfi<ODNAWfrt*«rS#i-*T^n-^it4:«I*0, GENECLEANI I 
Kit (B IOl 0 1) h^W^t^^DNA»f>T-^»$4L.^o WfiL 

tim&*? /-^-etJCSkZlttl'&s lOmM Tr is-HCl (pH7. 4) , 1 
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mM EDTAM2 0 u 1 fcSJWUfc. PCR &Jfc1&£Vl&E coRItii 

tfSma I-ettHb-rSwir-CWjBLfcpUCl 9(C^^n-n^^U 
j£Lfc 0 r 5 Lt#6nfcW^!l ^#23-57-137-1 tiSSfe-fS^ >>^H«V«« 
*r = -Ki-5»fiHF«r«*U 5' HilCEcoRI&J:tM*ind I I IBBEPJ 
&tfKozak££U 3' -«KAp a I feitf Sma lBWBW«r«ro^7^ 5 K 
£rhMB ClHv/ pUC 1 9£A*Lfc. 



(2) t ha{tttfrH«0>IS^* 

hPMlgi#H«cDNA tf>E?IJ£*tr/7*5 KRVh-PMl f — c DNA ^Ap a 
I^WBamHICTi^U H*Cfc*£££rIMWffr£@Jte U Apa I *3«tt5 
BamHI T^tTf -5 ~ £ t£ <fc 9 SHR Lfc hMB C 1 H v / p UC 1 9 Id^A Lfc 0 r 
l LT <tKUfc^7^$ K£hMBC lHcDNA/pUC 1 9 <hifr£ Lfc 0 -CD^?* 
S Kttfc hSMb*23-57-137-l 0t»OH«lV«|*&O«t hH«C«Cy 1 £^ 5 
•-5fc*feEc oRI:fe\fctfHi nd I I IBBER 3'-^tCBamHIBBI#iJ£ 
T^*^ KhMBC 1 HcDNA/pUC 1 9 K^ftS fc FSfcHHU*— S?a 

^3>a<OT;y S£IE?IJ£ga?IJ#^- 5 6 

hMBC 1 H cDNA/p UC 1 9 £E c o R I i&XXfiB a raH I X'ffiitL, '&btl1t 
H«EyiJ*r*tf DNA Wr>T«rE coRI *5 J;tfB a mH I ^flWM^S w OBBLfc 

hMBClHcDNA/pCOSl t$t% Lfc e 

$ e>tCCH0«T?O%mi-fflV>5fc*!)<0^7^ 5 K&flsS-rSfcfchMB C 1 H c 
DNA/p UC 19£EcoRI:fc<J:U<BamHI -CtBfl: U ^bftTtHgtfB^J^ tr 
DNA i^Ec oRIfci^BamH I vmit-t^Z tt£ BBKLWHl^?;* 5 K 
pCHOl ClALt :H"C#5>jXfct KIKfcffi<*^«£:/7*5 KSrhMBClHc 
DNA/pCHOl £fft£L7t> 

( 3 ) Ll/^yily K pr«w©«m 

(i) FR1, 2/FR3, 4Wyy^hWfffi 
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7^7^^ KMBC 1 L (X) /n e oWhMBCl L U) /n e o&l 0 /z g 
^lOmMTr i s-HCl (pH7. 5), 10mMMgCl 2 , ImMDTT, 5 0 
mMNaC 1, 0. 0 1% (w/v) B S A, A f I I I SHii) 1 0U£^rfS 
^MlOOfi 1 ^-C3 lBMMWbbfc. Rl^fc2%filK£T;tfn- 

^^U-C«ft*lllL, ^7^; KMBC 1 L (X) /n e oA»e>6 2 8 2 b p^WrJi" 
(c 1 ir-fS) isit/l 0 2 2 b p<D|0rK- (c 2 , ^7^; KhMBC 1 L 

(X) /neo/i^ 6 2 8 2 b p« (h 1 £-f5) *5«tt51 0 2 2 b pO^rK" 
<h2£*f<5) fc, GEN E C L E AN I IKi t (BIO10 1) ^^t^^ 

EWZLfccl, h 1»t>t-#1 M g^o^-CBAPfti31«:tTofc, DNA «r7x/-/^ 
£T/^na*/Ui*-C|$tll ^ /— /H£I8"ClHll|RLfc8L lOmM Tr i s-HCl 
(pH7. 4), ImM EDTA^ilOMtMLt 

BAPfeSLfcc lRTfh Iffifrl n 1 ^tlftlh2, c /i 1 i^ig*£L 

(4t, —30 , J M l 0 9 ^ y ffy FMi:^I^lt 50n/m 

1 T^tf->y ^^W-f -5 2XYT^2ml "Cifr* U &Q I Ap r e 

pSpinPlasmidKit (QIAGEN) &m^X7yX$ K&flffiiLfc 0 

ffi»Lfc:/7*S K*T, 1 OmMTr is-HCl (pH7. 5), 10 mM 
MgCl 2 , ImMDTT, A p a L I (£i@it) 2U, JfcliBamHI (Sffiifi) 8 
U, Hindi I I SJBift) 8U^tt^«^2 0M 1^3 7U IB* 
BWkLfci c l-h2*SEL<«»Snrv^tltf, ApaL I T5 5 6 0/1 246 
/4 9 8 bp, BamHl/Hi ndl I It'7 1 3 4/2 6 9 b pCDiW^C 

^^-^h/mMBClL (X) /neotLt — hl-c2^o-yW 
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*(D^ Ti;®&&<Dte^t mim,ftLmvm®Z%ts7yXZ KhMBClLa 
i/pUC19, RUFR3ft<D9 1 ft (K a b a t (DfiLmz X 57 * / 8 7 

MBC UdZ/pUC 1 9%&mt LXft^tCo 

•?y*% KMBC1 L U) /pUCl 9, hMBCl Lai,/ p UC 1 9&0<h 
MBClLdA/pUCl 9<D&1 0 ^ g£l 0 mMT ris-HCl (pH7. 
5), 10mMMgCl 2) ImMDTT, SOmMNaCl, 0. 0 1% (w/v) 
BSA, Hindi I I 1 6 U, A f 1 I I 4 U ZKfoWL&WL 3 0 u I <PX 

37^ i^mmitLtz. fri&mz2%im&T#v-x7/i>xm.%fc®L, yy^ 

* KMBC 1L U) /pUC 1 9frt>2 1 5 b p (c2') . 7*7* 5! KhMBC 1 
Lal/pUCl 9&£tFhMBC Udl/pUCl 9 ^^^^3 2 1 8 b p 
(h a 1 \ h d 1') <D DNA (grJtSrG E N E C L E AN II K i t (B I O 1 0 
1) ^v^A^lelifc, m$lUz 0 

hal\ hd i'(^£«i«ic 2'!#r}fKigj|Su »IJM1 09^y 
ffy h«;c^^L7to 5 0 m g/m 1 7 >£^Tf 5 2XYT^i 

2ml-CflU ffifcMftfrbQ I Ap r e p S p i n P 1 a s m i d K i t (Q I A 
GEN) Zft^X^yXZ Y**mm\^tz.« ZtlbZZtLlftiyyXZ Km/hMBCl 
La^/pUC19, m/hMBCl Ldl/pUCl 9 £ tfc 0 

^ib^Tt^yX^ Km/hMBCl Lai/pUC19, m/hMBC lLdi/ 
p UC 1 9 £E c o R I -C«ft Lfco ^ft^'ft 7 4 3 b p <D DNA Wffr* 2 %{&?&£T;tf 
a-*y/UTm^fti!]L;t&, GENECLEAN I I Kit (BIO10 1) tffl 
^^XV^frblBNZ, ffi£ll>, lOmM Tris-HCl (pH7. 4), ImM E 
DTA^2 0/i 1 {Z&MLtz 0 

& DNA Wrfr4 u 1 ^l^BAP^Ilf:HEF^^-l m I l-S*£U *fl§^ 
JM109 = yffy h^(^^«^L7t 0 5 0 m g/m 1 7yt^!J^tt 
52 X YTigifc2m 1 U MfcMftfrbQ IAprepSpinPlasmi 

dKi t (QIAGEN) tm^X-fy * ^ KfrtRH Lfc<, 
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«BU#^7^5 2 OmMT ris-HCl (pH8. 5), 1 OmM 

MgCl 2 , 1 mMDTT, 1 OOmMKC 1 , H i n d I I I (SB*) 8U, P v u I 

*53EL^*rtfclflPAS*fC^ntf5 1 O 4/2 1 9 5 b p. »#|fi»c:}f ASilTV^tf 
4 3 7 8/2 9 2 6 bp^fLifK-7)^i:5ri:J: , 9, 5 KWBgSrffofc, Z 

*lk£^ftm^**FRl, 2/t FFR3, KSt#L*«r3-Ki-<5 
M^^-WhMBC lLal/neo, m/hMBC lLdl/neoiL 

(ii)FRl/FR2W^y y K8WW>fl» 

7*7 * 5; KMBC 1 L (1) /n e oMh/mMBCl L (A) /n e oO#l 
O/igSrlOmM Tris-HCl (pH7. 9), 10mMMgCl 2 , ImM D 
TT, 5 OmM NaCl, 0. 0 1% (w/v) BSA, SnaBI (^S5S) 6U 
4r**r-T5Sl6«B^ffi2 0|i 1 7tJfcT IBMHWtLfc. W:2 0mMTr i 

s-HCl (pH8. 5), 10mMMgCl 2 , ImM DTT, lOOmM KC1, 
0. 0 1% (w/v) BSA, P v u I 6Ufc**-f5KJSate , Jfc5 Ofi ltt3 

7r{cri^?mbL^ 0 

&5iS£l. 5%ffllUiT^o-^y/U-CMt«*ilLfc«, ^^U'MBCIL 
(X) /neoH4 9 5 5 bp (ml) &<fctf2 3 4 9 b p (m2) , ^^U' 
h/mMBC 1L (A) /neoH4 9 5 5 bp (hml) &<fcO<2 3 4 9 b p 
(hm2) DNA WffrSrGENEC LE AN II K i t (B I O 1 0 1) fcjfl^ 
■Cy/k&»b@ft, »RU lOmM Tris-HCl (pH7. 4), ImM ED 
TA«4 0m 1 KStfLfc, 

ml, hmlKfrjt 1 u 1 £-£*l-efthm 2 , m2®r>T-4^ 1 (CiSB U ±Ws& J M 
10 9^t'ry h^C^Rti^Lto 5 0 it g/m 1 T^tTS/U >*tt1rZ> 2 
XYTO2ml Kfrli#ri>P>Q IAprepSpinPlasmidK 

i t (QIAGEN) Zm^X-fyxS KMMSiLfc. 
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tt8l^7^n'^, lOmMTr i s-HCl (pH7. 5), lOmM 
MgCl 2 , ImMDTT, Apaf (Sfi5t) 8U, IfcllApaLI (SH*) 2U£ 
SEfS»£ffi2 Om 1^3 7lCCri*BHBftLfco 

«ffr#jEU<JlltSiX-CV^tf, Ap a I T7 3 0 4 b p, Ap a L I T5 5 6 0 
/l246/498bp (ml-hm2) , Ap a I 5 3 8/7 6 6 b p, Apa 
LIt'3 5 3 5/202 5/1 246/4 9 8 bp (hml-m2) OflWUWMS^i; 
SZLirdcfc^ T"?^ KCTWfcffofc. rtt<b£^veixt: FFRlA^FR 
2, 3, y KSi#L««r3 - KtSM^^^-lrhmmMBC 1 L 

/neo, T^FRl/tFFR2A^FR3, 4W^!ly KStftL 
«*3-Kt-5»a^^-*mhmMBClL (A) /neo<ht7t 0 

(4) fc MWtfiL#L«(^«* 

t hffl{btt23-57-137-lttflcL««:, PCRft«Cj:SCDR-^777 !> -< V^fcJ: OffflJ 
Lfc 0 t h»t*HSUO 3 8 6 8 (GEN-BANK, De f t o s M6, Scan 
d. J. Immunol. , 3 9, 9 5- 1 0 3, 1 9 9 4) i^FRl, FR2*J 
«tt/F R 3 , SfclWifc hffi#S 25755 (NBRF-PDB) ft*OF R 4 «r*i"5 
t h»tS23-57-137-l fit(*:L«l (^-5?s/ a" ) Of«H<Otft^ 6«^> PCR 7^7 

CDR-i/77f -7-MBC 1 LGP 1 (E^i#^2 9) 

LGP3 (E^J#^-30) tt-feV^DNAEMfeWU j eitCDR^77f 
^fv-MBCUGP2 (EM#*3 1) &tmBClLGP4 (E?lI#J§-3 2) liT 
^f-fe^DNAEOTtlTU *L-C-ttl-eiX^7-<^— «>W*J:i 5ri>b2 1 b p<75t@ 
HWWM«:lri-5. M/^^MBCILVSI (IE^J#^-3 3) RXfMB C 1 L 
VR1 (E^J##-3 4) liCDR/77f-{^7^-MBClLGPlSOfMB 
C 1 LGP4i**Di?-S:tt6, 

CDR-07r^^7^7-MBC 1 LGP 1, MB C1LGP2, MBC1 
LGP3*JJ;0 ; MBC1LGP4 lt£R*Ktt^ y 7 ? V /U7 % Vf^Zm^XftM t 
(Molecular Cloning: A Laboratory Manual, Sambrook h , Cold Spring Harbor 

44 



WO 98/51329 



PCT/JP98/02U6 



Laboratory Press, 1989), y/l/^^Htlllic rush andsoak^ 
(Molecular Cloning: A Laboratory Manual, Sambrook h , Cold Spring Harbor 
Laboratory Press, 1989) UlTTfofc, 

"C*^m«r.flMtL-CffV\ crush and s o a k &K.X¥*>t*b®VL L 2 0 
MlCOlOmM Tris-HCl (pH7. 4), 1 mMEDT AjftfK{C«/BLfc. 

PCR TaKaRa Ex Taq SiBif) 1 0 0 // 1 OSJ£jfi^jR{Jl 

±SBO«^WJBLfcCDR-^7 77 1 ^ y^y^fv-MBC 1 LGP 1, MB C 1 L 
GP2, MBC1LGP 3^i(;MBCl L G P 4 Sr^tl^ftl u U 0. 2 5mM 
^)dNTP, 2. 5UOTaKaRa Ex T a q «r*tf^^*f*lifiW€rttffl L 
t9 4ti:tl^l 5 5ti:tim 7 2t:tCTl»ffl<Dia«-^>r^/U-C5lHlfT 
V\ :ia>EJS«*«fc:5 0 pmo 1 e^«^>f^-MBC 1 LVS l^tmBC 1 

LVRim se>jcwi:ia**-<^/^ 

3 0|HlEJfc£-frfco PCRffeJC«tf9*t#BLfcDNAWf>T-«:3%Nu Sieve GTG7 
ifn-^ (FMC Bio. Pr oduc t s) ^V^T^n-^y/U®^ib{-J; 

4 2 1 b pfiODNAWf>T"^*r-r5r^P-^>T-*:«I®f9, GENEC L E AN I I 
Kit (B I 01 0 1) Srfflv\ h^O«*jc^^DNA»f>tSr»»Lfco 
fcPCRSX£S^«:BaxnHI*Sj:tm i nd I I I "CSfbfS w <h J: 9 MR L/C p 

hMBCL/pUC 1 9 tA* Lito U»W&CDR401 0 4ffi (K a b a 

^(-J;5T^/K##9 6te) or^/K^r/u^^^orvNfcfc^ 

U PCRIiTaKaRa Taq (Sjgit) «rffll\ 1 0 0 v 1 ORjfcjg-g' 

^(C^H DNA £ L"C 0 . 6 m g<0?7*$ KhMBCL/pUC 1 9, ^y^^—t 
ITMBC1 LVS l&tmBC 1 LGP 1 0R^Wtl5 0 pmo 1 e, 2. 5U 
(OTaKaRa Ex Taq (SSit) 0. 2 5 mM<D d N T P «r^tf*fl="e W+O 
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g«OTU5 0/i 10jtttt*±IU9 4 , Cl:tim 5 5t!ltim 
7 2K\cX lftiSlomgEVJ 9~/i>X3 0HtfTofc 0 PCR J: »}*■(■ Lfc DNA »fr«r 
3%Nu Sieve GTGTtfn— * (FMC Bio. Products) 

42 1 bp«<ODNA»f^*#*i-5r^n-^K-«:9l»f9, GENEC LEAN I I 
Kit (B I O 1 0 1) £/UV\ ha^<Oto*(Cffi^ DNA Lfco 
fePCRRJ6iS^* : SrBamHI*5J:OTii nd I I I *vmfbt&Z fcfcA flfHRLfcp 
UC1 9(df-y^D--V^L7t 0 

Ml 3 Primer M47 P 7-f^U ; Ml 3 Primer RV^-f^- 

K£Hi nd I I I *5<tt5B I n I "CtHfiSU 4 1 6 b p (DffiKZ 1 %T #n-*<*Vu 
«Wk«ifcJ:0»*Ut. GENECLEANI I Kit (BIO10 1) 

H^O^iC»>DNA»f^^fff»L^o #fc*tfcPCR50S«£4&*H i n d I I 
l&£XfB 1 n I X-m<t-tZ> ^t\ZXV mmLtz^y X * KC X/ p UC 1 9^»A 
U ^7^; KhMBClLaA/pUC19 kfit% Ltz 0 Z(D7yX* K^Eco 
RimibU t h®<kL«l«:3-Kt-5E^*:*tria^J*^7^5 KpCOSlicgAU 

1 LX'&btltiy'yX* K£hMBCl La 1/pCOSl t HKfcLft*- 

^gy'a'tD^SSH^J (WtST S 7 &ffi*iJ#* 66 icac*". /<- 

ffi (Kaba tojt*lwJ:5r S/B»*4 3tt) (O^y i/y^n y 4 9t 
(Ka b a tO«S(a57 5y»t*4 9ffi) © y S^fcT*/^*:'*^* 
•fcSKMH-Lfco 3E»JW^7>f-r-MBCl LGP5R (SE^J#^3 6) t?7<<^- 
MBClLVSli:J:^7^; KhMB CI La i/pUCl 9£^M<!: LX PCR 
fcf?V\ I#6tl7t DNA^fit^rB a mH I $$£XfH i nd I I IXffiitL* pUC19<7) 
BamHI, HindHI Wfcfc*:/* n<-->?Ltz. E»B7l|By£», M®&m 
HindHI *UtM fill -CWfcU H i n d I I I *UtfA fill TilMtL 
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fchMBCl La i/pUC 1 9 bM&Llto 

Z 5 LX'&btlK.??* 5 KSrhMBC 1 L b X/pUC 1 9 t U :^7^^; 
K£Ec oRI-CtPHfcU t HMftLi^-Kra DNA ^ts^^^y * * K 
pCOSl E F 1 ayn^-^-^TWct hMftLg«0|P]#?=i KV/WftirrS 

J^KLfc. r.9 LT'&t>fr1f?y*l KSrhMBC 1 Lb I /pCOSl £fffr£ Lfc„ 

3 c PCR jfcfc J: 5«JWA«:ffl^rfWB tfc. ^-v 5 a c 'Vtt8 4 
ft (Ka ba t^*eiCi5T5 yi»^-8 0ffi) <t>*y>*7n})>\zmi'+ZXL0 
Id&frLfco S^7^^MBC1 LGP6S (E^J*^3 7) 
3 Primer RVtiO^^^ KhMBC 1 Lai/pUCl 9 L 
TPCRtffV\ DNA fflrft&B a mH I & J;tFH i n d I I I "Ct^lLU, Bam 

HIib\fctfH i nd I I imt5:i:ia^WUcpUCl 9Cty^n-^:y 

mm$&\&:j£'i£, mmmB s t p i &<£tf a o r 5 1 h i -etgftu Bstpi 

*J.fctfAo r 5 lHI-CMfbLthMBCl La 1/pUCl 9£iI*£L£ 0 ' 5 L 
r^bn^^y^^ K£hMBC 1 Lcl/ P UC19^U Z<Dy°yx* K&MR 
ilEc oRISftU t hfflftL«l«r3-Ki-50»J**Wa^J*:^9^5 K pCOSl 
©Eco RI«^AU E F 1 a^a^-^-<7)Tai:t hfifcL««>BI*»3 K 
«t 9 iC Lfc, ZoLX'&htltLyyXZ K&hMBCl LcA/pCOSl t 

-i/3^tt)Bi:'a' , *b* , "c* /^/3^9 lffi (Ka b a tOl^taS 

7-Y 7-MB C1LGP1 1R (IE^iJ#^3 8) £ 7^7^ -r-M- S 1 (E*J#*4 
4) (CJ: HtlftlhMBC 1 L a X/pCOSl, hMB C 1 L b X /pCOSl, hMBC 
1 Lc X /pCOSl *dffi*LTPCR*firV\ #fcttfcONAItffr&BamHIi3±tfH i 
nd I I I -CAMfe U BamHI^t/Hi nd I I lXmittZZtlZZQimLIt 
pUCl 9{^f-y^n-->>rL/'l 0 «XEnft£«. Hi nd I I I&JltfB 1 n I 
VmitU H i nd I I IiSitfB I n ItfiPjfkt5:i«t9H8LtCi/pUC 
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1 9£i»£Ut„ 

r. 5 L-Cfffetlfc^^^ K^IRChMBC lLdA/pUC19, hMBCIL 
eA/pUC19, hMBClLf X/ pUCl 9 k Ltz 0 :^7^U'S:E 
c o R I »{fcU fc mitLm**- KT5EM**tfiBW*^7^ S KpCOSl OE c 
oRI«iAU E F 1 a^n^- ^-60T»Ct hfiflS L = K^Mfe 

g-r6<t^i-Lfc 0 r ^ L-cft&ftfc:/?** K^ti-enmiichMBc i Ld a/ 

pCOSl, hMBC 1 L e X/pCOSK hMB C 1 L f A./pC0Sl fcA* Lfc e 
VifcJISiw'a' , *d" /<— S?a >^ 3 6ft (K a b a t ^)S^tC«t S /&#-*§■ 

3 6© ^fc^f-^v^n^ycaaE-rsii^tatft^o se*^7^^-mbc 

1 LGP 9 R (E7MW3 9) fcitfMl 3 Primer RV 4 "t- <k LT 
ffl^T, hMBClLa^/pUCl9^HTPCR £fTl/\ »6ixfc PCR 
iMl 3 Primer M4 Sr:/?^ LTffiV T^*^ KhMBCl La 

;/pUCl 9£«ffl[£LT£&(w PCR £fTo/c 0 »feixfe DNA Wftf^H i n d I I 
I*5it5B 1 n I -CtflftL, H i n d I I I tS&XFB 1 n I Z>Zk L 

^7^f-7-MBClLGP13R (E7U#^4 0) tMB C 1 L V S 1 v—k 
LfcPCR^fTofco ftMbfcPCRlKtftApa Ifc^Hi nd I ItliftU Ap 
a Ifci^Hi nd I I lVm<tLtz77Xi KhMBClLa A/pUCl 9*5<t 
^hMBClLdi/pUCHCiAU. XSE*Jtirft£U jEU^EflSrStr 
7*7* 5 KftBthMBCl LgA/pUCl 9 *5«tt/hMB C 1 LhA/pUCl 
9 it, :iif>^7^S K«(IWHWEcoRIfHftU t hfflflsLlMra- KT5 
E^J&£tfE*iJ£:/7*S K pCOSl OE c o R I pftfilc^lA L x EF1 a/n^ 

S KSr-t^tllHUhMBClLgl/pCOSl *5 £tfhMBC 1 L h X/pCOSl £fft£ 

/<^ 3 /i' , *j" , "k* , "1" , *m* , *n* *$J:tTo # £ PCR &IC J: 
Sfcft«A£fflv>TflsfiiLfc» IHl7*7>f^-MBClLGP14S (E5*i##-4 
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1) fcT^f^-V 1 RV U) (SB^J#-§-4 3) ia^7^; KhMBC 1 La 
I'/pUCl 9££SM£ LX PGR *rm\ DNA BfrtfSrAp a I & tfctFB 1 n 

I-CMftU Ap a IfcWB 1 n I -CfR{t*-5 w t tC«t OIIRLfc^^ 5 KhMB 
ClL g a./pUC19(wf-7 f ^P--^^Lfc 0 auHEWftStfi 1 ^, 

S KtrhMBC Uxi/pUC19 (x=i, j, k, 1, m, n, o) £ L, Z 
<n7?x* KfcEcoRISKfcU t h®ft:L«&3- K+3E0J*rttriEW*r7'7* 
* K pCOSl (DEc oRlMCiSAU EF1 a^u^-^-^TW-t hS^L* 
cOBflte^ K^SffiH-SiilwUfc, :3 LXnhtl1t?7X% KlrhMBCl Lx 
* /pCOSl (x=i, j, k, 1, m, n, o) £ffc*Lfc, S^a^'j" , "1* , 
"m" fcJzTTo* <£>&£8B?'I (»je^5T5/il«r^tf) &«l«xK»*67* 68, 
69, 70 (C/^-To :jlf>^-v?3^7? /S^JSr^tveftJE?!]*-^- 48, 
49, 50, 51 

^-v?3>*p* , "q* , "i' , ~s* fcJtr t* it, ^-^3 / i'/ j # , 

fc^-^a^Tfc^ FR3rtfcfc$IMBII*Ao r 5 1 M I flJWMfc&Wffl L"C\ '< 
-i? 3 /h' , * j * , *m" , * 1 * Sfifi'o* iro/jifft 

ft* Ufcfc<&?fc5. mL??*^ KhMBClLxi/ 

pCOSl (x=i, j, m, i, o) CDR3£lW:iFR3tf>-«XtfFR4£'&tr 
Aor51HI 8fr)t 514b p&BSt, ::i:M^7^; KhMBC 1 Lh 
pCOSl CDR3tt;!:FR3^Sl>'FR4^tfAo r 5 1HI^5 1 4 b 

p^c:^:J;^9 Hi (Ka b a t^a^c:J:5r^y»#*8 7 ft) ofoy 

' , "m* , *1* fcAtTo* (09 lffi (Ka b a t «CJ:$7 ; y»f 8 7 
ffi) Wfn'/y^ yn^^fclBftSftfc^B — ^fcit&U v'a ^2: 

«l«l'p* , "q" , *s* , "r* iJ^'t' it, KSrhMB 
ClLx^/pCOSl (x = p, q, s, r, t) £fft£ Lfc. /<— i^a^'q* , * r \ 
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73, 74 iCTjt-To Ztlt><0&'<~iS3><nT$ Sffiffil&Ztl^tlB&mtlr 52, 

53, 54, 55 (Ofrfo 

^7^^ KhMBC 1 L q A/pCOSl ^Hindl I Iib^tfE c oR I "CrPHtL, 
Hind I I IfccfctfEc oR lX-m<kl,1t77X$ Kp UC 1 9 Id-th/* n-^^ 
U 7^7^^ KhMB ClLqA/pUCl 9 i*« Lfc. 

&2 G£]£K&lt«K&75 ^ttOttl 



(Kabat fljflgjC i:57^; KSf) 
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«<K Ylifn^y, Pftyny^ Kltyv^, Vli^yv, DitT 

fc*3, flrl2:/7;*5 KhMBC lHcDNA/pU CI 9*i«fctfhMBCl Lql/p 
UC 1 9«r*""f 5*»»4E scherichia coli JM1 0 9 (hMBC 
lHcDNA/pUC 1 9) **«fctf Escherichiacoli JM109 (h 
MBClLq A/pUCl 9) t L*C, I«atHK±*X*X»a«WSt9f 
o<(lrtrmiTg 1*3#) {C % spfifc8¥8^ 1 5 01:, Escherichia c 

50 



WO 98/51329 



PCT/JP98/02116 



o 1 i JM109 (hMBClHcDNA/pUC 1 9) liOV^CttFERM BP- 
5629, Escherichia coli JM109 (hMBClLqA/p 
UC19) ICO^TttFERM B P- 5 6 3 0 t LXjy^x h^KlS^SBDR* 

(5) C0S-7M&-^O Yy>*y*ti>>B> 

«t5tJ6, WIE^^y^^ K£COS-7«T*^$(Cfg^£#7t 0 ftt*) 
hhm^^V V Yfofr<r)-&&W$X\^ 7*7*^ KhMBClHcDNA/pCOSl kh/mM 
BC1L U) /n e o N hMBClHcDNA/pCOSl tm/hUB ClLal/neo, h 
MBClHcDNA/pCOSl irm/hMBC 1 Ld 1/n e o x hMBClHcDNA/pCOSl thmmMB 
C1L (1) /neo, S^hMBClHcDNA/pCOSl imhmMBCIL U) /n e o 
£<D*I^£;b-££ % GenePul se r ^© (BioRa d) ^ffl^T^U-^ hn^ 

u-i/3^z£vcos-7mmcmmmmALtz 0 pbs (-) *^ixio 7 » 

/m 1 O^flSiSttijS ^ilt l ^ C O S - 7 « 0 . 8mlC, ^T^^KDNAl 
O/ig^Di 1, 5 0 0V, 2 5 m F^0^m^l:^r^VU^^-^x7t o li&Ctl 
0ftm<D®'&mm(n'&, hn^U->a V^3l£ftf;:M££2%(D Ultra Low 

IgG -y->a^lfcft (GIBCO) $r^t5DMEM^§^ (GIBCO) KHfflU 

%m±ffizmtb, &&#M^£vmj&mfr*&£L, ELisA^au, 

t K3Hb323-57-137-l £tf£C0-i£t£^-Cf*. K h MBClHcDNA/pCOSl t h 

MBClLx A./pC0Sl (x = a- t) <£>^T ft^M^t>-££G e n e P u 1 s e 
rgg (BioRad) Sr^T, fffcW 7 y y Kftfr^*f£ £ |pl«0*jfetc2: <9 C 

cos-7*B*o«rti±?ii^6w^^y y Ka#*fc«:t 

HI Af f iGel Protein A MA P S I I ^ 7 h (BioRad) 3r 
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(6) ELI SA 

Sttt»*M*Wfcfc0ELI SA^U-h«:*©<t5tCLrlilKL3t. EL I SAffl 
9 6^U- h (Maxisorp, NUNC) Oft^«:lffijk/<y77- (0. 1M 
NaHC0 3 , 0. 0 2% N a N 3 ) "C 1 m g /m 1 ^AftlCMH Ufc+^ttt h 
I gGfit* (TAGO) 1 00 ia 1-CHWtU 2 0 0m 1W*^<^77- (5 0 
mM Tris-HCU ImM Mg C 1 2 , 0. 1M NaCl, 0. 05% 
Tween 20, 0. 0 2% N a N 3 s 1% ^JtiL* T/U^ 5 V (BSA) N pH 
7. 2) t^n^y^ ^^1) -7 hWfclit MW$:M^7tCO 

-C#5\(^Dx.?to lBWSitJC-C^^a:^- hLPBS-Tween2 Ot'^ll 
7vu*y 7t^7r^- WS***ttfc h I gGttft (TAGO) 1 00m 1 **Dx. 
fco 1 lliiat: y^ra^-hlPBS-Tween20 -C»Wi, lmg/m 
1 (S i gma 1 0 4, p -= h n yx.~tvy SIGMA) Sr^Dx., 

i^C 4 0 5 n mt«I^-7^ ^ n^^- h !J - (BioRad) TSlJ^Lfco 
It, Hu IgGU Purified (TheBi 
nding Site) £J8^7to 

StflSW***©fc*!)«>EL I SA^U— »©J:9(CL-cmaLfc. EL ISA 

THrP (1-34) IOOmI -CHffifkLJto 2 0 0 ^1 0«/<y77-^B 
y*>?to& s^?\J y K8t**fcttt ha{tSL**l8m$-fr?tCOS-7aBJ!a(0# 

aflliT-f >*a^<- hlPBS-Twe e n 2 0t?ft#^ 7/^!/7t^77^- 
-tf^^^fett h I gGfii* (TAGO) 1 0 0 n 1 £*0;t/c o M^T-f^^a^ 
- h LPBS-Twe e n 2 0tft*©^ lmg/m 1 <D&W£WL (S i gma 1 0 
4, p--hn7x^uyy^ SIGMA) £flfl;t, SC4 0 5nmt©ftttt:^ 
^^D7 > U-h!i-^- (BioRad) "CfflSUfc. 
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(7) tsmrn - . 
(i) t hmitummm 

HrPft^P^fcofc (SI 6) o Z<D&mX H«VfS*W>fc hfflfttt/<-^a 
(ii-a) FR1, 2/FR3, 4 '^{7!) y Kttft 

Lfi^h/mMBC 1 L (X) <0»£\ flHtli±< B«) £>ft#tf>o m/hM 
BC 1 L a XfcSlMim/hMBCl L d I <D&£W~? tit** 7823-57-137-1 ft 
*i:iai*©tt*ffi1t«r^Lfc (07). rJxfeO»*tt, F R 3 , 4&thmmfrt 
UrifflHttt ^\ FR1, 2 rtfcMfti-^T 5 ^FflEi-* r £ Sr**t"5o 

(ii-b)FRl/FR2/^^y y Ktt* 

LWmhmMBClL U) 0>»£\ ?£t£f*£< sS#> btlKfrifrtK hmmM 
BC1L (A) (0»*tt*^9fl23-57-137-lttflcira»©a«^*r*Ufc (08) . 
r*L&0>«*tt, FR1, 2 0>5*>FRll4fc hSMfcJJtfri: LTFJiSfc^ri\ FR2ft 

dii) t mfttft#oflH* 

*q" , *r" , *s" , *t* fc hlWl^^^^PI^PTHr P 

ftSmZ^Lti (0 9-12) 0 

(8) cHo&mmtmmmnmtL 

(DXB 1 1) i:*ALt 

1"fc;b*>t hS^ff^Sia^MMIett^ CHOWM^?^? KhMB - 
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C 1 H c DNA/pCHOl t hMB C 1 Lm^/pCOSl SfclihMB C 1 H c DNA/pCHOl t 
hMBC 1 Lq X/pCOSl &£V{ihMBC 1 H c DNA/pCHOl hMBC lLrl/ 
pCOSl <D]&fy£t>1tX\ GenePul s e r £1© (BioRad) Sr/S^T^U-* h 
n#U~-v/ 3 «9 CHO«lCfB}B#^K^AL7t 0 ^ft^ft<7>38S!^ 

**P vu ITWrLTiEgiDNAtCU 7x /-/kfc o n^afflft, x^y 
-/l/tfJR-e DNA £l3teU x^nnjJiU-^ayCl^t PBS (-) ^:ix 
10 7 JBfi/mlOjBJB»flE"CBjBSilTV^-6CHOlaB0. 8mlC, &*7=7** V 
DNAlOMg^Ox., 1, 5 0 0V, 2 5tiF<D»WB%\CX'*/l'XZ5-X.tl 0 Mfc 

jiLflf (G I BCO) WB. MEM-aigifc (G I BCO) UlHfflU 9 6 ft^U- h 
(Falcon) «rffl^XC0 2 L^ 0 i##^S0iC, 

1 0%^*>tei!lJk» (G I BCO) tektfS 0 Omg/m 1 COGENET I C 1 N (G 
418Sul fate, GI BCO) jiftHk U X* ? F&X.Tfftti/D * 

l/t'>KWMEM-fl#* (GIBCO) <02My&JfclcSS9ftU St*Jte^o»A 

»ALfctt*OSSjiift*ttl*Oi(F«*:lt*L, p-?-# h/MCt 2 Ultra 
Low igG ^->MrIUhLWKAD« * ^> K^tf^:*-* V 9 vir*s K^M 
EM-aJftJMrffl^T, *ft#«£fTo7!: 0 ««3/j:^L4 0Blc»«±»«riai|jiu 
0.2mn CD^/U*- (Millipore) J: 0 Ltz, CHOMS0>#*±jf 

3ft»feOfc hSfbttfcOfllBW* POROS yDf^>A*7^ (PerSeptive B 
i o s y s t ems) £ffl^T, ConSepLClOO (Millipore) I^Tftft^to 

Lfz 0 ftfcilttMtt: hffl^#^»*fc«ttJ«tlStt*ffitttt, ±1BE L I SA^tdT 
MMW»5] *WSttW«* 
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^ROS17/2. 8-5MJ&frm^-a=Titi 0 -Ttefrh, ROS17/2. 8-5^ 

1 0%«^iL^ (G I BCO) ££frHam' SF-1 2i£i£ (G I BCO) 
X. C0 2 -O^^-t-VmmLtz, ROS17/2. 8-5«9 65tyi/- 
Mil 0 4 *fflJ&/l OOfi l/ftT'S#&^l BfHJi##U 4mMC0t: Vuzuv^Vls b 
1 0%4 i JI&I^££'atfHam' SF-1 2 «i& (GIBCO) {C&felrZo £<bM3/,£ 
0fifl«*LfcgL 2 60m 1 OHarn' S F- 1 2*i& (G I BCO) ClT^fr 
U lmM^y^-l-^fmyfy (IBMX, S I GMA) 
0%Wrte9lAMb 1 0mMtf>HEPES£^tr8 0/z 10>Ham' s F- 1 2^0^, 
3 0£M3 7t:T^ V^r^-<-hL7to 

lig/mi, 3. 3/ig/mK 1. U g/mlfciVO. 37/ig/ml* 
10/ig/ml, 2/ig/mU 0. 5/i g/ml^WO. 0 1 jx g/m 1 <D&, 
ifclilO|ig/mK 5^g/mU 1. 2 5/ig/mK 0. 6 3 m g/m 1 *5 
±U<0. 3 1/ig/ml«:»f?U 4ng/ml!:Mlf:PTHrP (1 
-34) fc**«*U #*#iPTHrP (1-3 4) 1 ^r^TttC 

aS*nUfc 0 ««»«>*IW«4, ±JR»#*m<D*#<DllZt£V s PTHrP (1-3 

4) o&mts ing/mii:/i6, i o»naaiwTftHLfc», «i±»«r»-r, 

PBSJcr3laia*LfcU*:«, 100^1^0. 3 %^9 5 %^ / -/MCTftB 
JSrtOc 7Ki«T^tfu-^-«crt(«3i^/-/^Si«$-fr, cA 
MP E I A kit (CAYMANCHEMICAL'S) #!OEIA/<y77- 
1 20m 1 £$fcAQLc AMP^ittii, cAMP E I A kit (CAYMANC 
HEMICAL'S) ^^Cttotc AMP^MSLfc. ^> 
il^^JOTtt^W-rSLflSl^-^g^O^^ 9 lftO^o^^yn^v^c 
«U^v?3/ q\" r\ B s"/ t" £*prSfc KfflffcJMWS**? 
tt*fciff^*ft*^*U *0*"Cfc\ >?a^" q" istoi fc&v^fnffiS:** 
Lfc (013-15) o 
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mm 
mm 1 ? : 1 

EM<B*S : 2 0 
miom : 

: -** 

mm : 

AAATAGCCCT TGACCAGGCA 20 



m$l\<D&£ ; 3 8 

lE^oi! : mm 

ffi*J : 

CTGGTTCGGC CCACCTCTGA AGGTTCCAGA ATCGATAG 38 



SE^I#^- : 3 
R#J*>** : 2 8 

: 

E^J^SH : te^>»» (£j&DNA) 
E9I: 

GGATCCCGGG CCAGTGGATA GACAGATG 28 
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EHOJEd : 2 9 
E#I*>S! : 

: -** 

E^I^«K : (AfiJeDNA) 
E3*i : 

GGATCCCGGG TCAGRGGAAG GTGGRAACA 29 
: 5 

E*njtf>^£ : 1 7 
SS^lJOM : 

fifth 

GTTTTCCCAG TCACGAC 17 

Efll#* : 6 
E^iJO^:^ : 1 7 
EftlOS : 

fifth 

CAGGAAACAG CTATGAC 17 
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E3*l#^ : 7 
EW©»S : 3 1 
E^J^^i : 

E?»JOSS : m<OWfo ( p'^c DNA) 
EH: 

GTCTAAGCTT. CCACCATGAA ACTTCGGGCT C 

E^J#^ : 8 
E?'l?>g£ : 3 0 

timvm : 

£i<D& : -** 

E^I^S^ : ttomt (^DNA) 
E^J : 

TGTTGGATCC CTGCAGAGAC AGTGACCAGA 

EJI|#-^ : 9 
E^iO^^ : 3 6 

e^ij<7)M : mm 

h#cz^- : 

EHOf&i : m>mtt (**DHA) 
E^iJ: 

GTCTGAATTC AAGCTTCCAC CATGGGGTTT GGGCTG 
E^J#^- : 1 0 
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®&\<D%£ : 4 1 

mwm : ft* 

: 

TTTCCCGGGC CCTTGGTGGA GGCTGAGGAG ACGGTGACCA G 41 

: 1 1 
SE?lJ£>££ : 1 0 9 

«os : 

&n<owm : tt^tm (^dna) 

GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCCCACGGTC ACCCTGTTCC 60 
CGCCCTCCTC TGAGGAGCTC CAAGCCAACA AGGCCACACT AGTGTGTCT 109 

iE?»J#* : 1 2 
IB*l<0*£ : 1 1 0 
E^iJ^ll : Mk 
£103& : -*« 

E^iJ : 

GGTTTGGTGG TCTCCACTCC CGCCTTGACG GGGCTGCCAT CTGCCTTCCA GGCCACTGTC 60 
ACAGCTCCCG GGTAGAAGTC ACTGATCAGA CACACTAGTG TGGCCTTGTT 110 
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SS*IJ#^ : 1 3 
E?iICO^$ : 9 8 

mwm : mm 

m<D& : -*« 
haKne;-:|MI« 
E^aS:<&^«» (**DNA) 
E*iJ: 

GGAGTGGAGA CCACCAAACC CTCCAAACAG AGCAACAACA AGTACGCGGC CAGCAGaAC 60 
CTGAGCCTGA CGCCCGAGCA GTGGAAGTCC CACAGAAG 98 

ETW^ : 1 4 
E^I<DS£ : 1 0 6 
E*J*>® : M 
m<D$L : -#f( 

tefifcDNA) 

E*f : 

TGTTGAATTC TTACTATGAA CATTCTGTAG GGGCCACTGT CTTCTCCACG GTGCTCCCTT 60 
CATGCGTGAC CTGGCAGCTG TAGCTTCTGT GGGACTTCCA CTGCTC 106 

E?lJ#-^ : 1 5 
&m<D&£ : 4 3 

m<D& : -#« 

mmvmmii&omm c^dna) 

E?'i : 

GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCC 43 
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E?IJ#^ : 1 6 

mmo&z : 20 
m\(om : mm 
m<D& : 

E^W:<|WWI (£/&DNA) 
E?»l : 

TGTTGAATTC TTACTATGAA 

E^J#^ : 1 7 
EM<0*S : 3 9 
EW*>ffl : 

«a* : -*« 

G^J^m : tetOtttt (^fiJcDNA) 

CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 

EJIJ#^ : 1 8 
E?fj£>^£ : 3 9 
E^JCOS : 
«Oft : -*« 

E^KOWa : iULOt« (£**DNA) 
E^l : 

GTAGCTGCTG GCCGCGTACT TGTTGTTGCT CTGTTTGGA 
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SB?IJ#^ : 1 9 
E^IJOftS : 4 6 

mmom : «it 

: 

EW©Wi:tt«)»« (MtENA) 
iE^J : 

GTCTGMTTC AAGCTTAGTC CTAGGTCGAA CTGTGGCTGC ACCATC 46 

Bfl»# : 2 0 
EP<0£$ : 3 4 
E^M : 
m<V& : -** 

E**J: 

TGTTGAATTC TTACTAACAC TCTCCCCTGT TGAA 34 
: 2 1 

gS?l|<7>g£ : 3 5 

ga^j^M : 

m<D& : -#« 

E^JOfl^ : feOMfe (^J*DNA) 
E^J : 

GTCTAAGCTT CCACCATGGC CTGGACTCCT CTCTT 35 
: 2 2 
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m& : -*» 

K^I^afll : m<Offitt (^DNA) 

TGTTGAATTC AGATCTAACT ACTTACCTAG GACAGTGACC TTGGTCCC 48 



mm^- : 2 3 

EWO*S : 1 2 8 

mmmm : f&o^K (£$dna) 

GTCTAAGCTT CCACCATGGG GTTTGGGCTG AGCTGGGTTT TCCTCGTTGC TCTTTTAAGA 60 

GGTGTCCAGT GTCAGGTGCA GCTGGTGGAG TCTGGGGGAG GCGTGGTCCA GCCTGGGAGG 120 

TCCCTGAG 128 



IB^J#^- : 2 4 
E?ljCD^£ : 1 2 5 

e^m : mm 
m<v& : -*« 

E9ljO»RI : tt&OWIk ( a*J# DNA) 
EM : 

ACCATTAGTA GTGGTGGTAG TTACACCTAC TATCCAGACA GTGTGAAGGG GCGATTCACC 60 
ATCTCCAGAG ACAATTCCAA GAACACGCTG TATCTGCAAA TGAACAGCCT GAGAGaGAG 120 
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GACAC 125 

E^J#^ : 2 5 
E0J<Dft£ : 1 3 2 

£tt>& : -*« 

E^JCOS^ : tt^m (Art DNA) 
E*J : 

CTACCACCAC TACTAATGGT TGCCACCCAC 
CAAGACATGC CATAGCTACT GAAGGTGAAT 
CTCCCAGGCT GG 

E?'J#^ : 2 6 
E^IO^:^ : 1 1 0 

fiWHDWm : tt^mt (Art DNA) 
E?IJ : 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG GTTCCCTGGC CCCAGTAAGC AAAGTAAGTC 60 
ATAGTAGTCT GTCTCGCACA GTAATACACA GCCGTGTCCT CAGCTCTCAG 110 

E^l|#^ : 2 7 
EM*>*S : 3 0 

: 



TCCAGCCCCT TGCCTGGAGC CTGGCGGACC 60 
CCAGAGGCTG CACAGGAGAG TCTCAGGGAC 120 

132 
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E*]0*a:tt4>ttlfc (^DNA) 

GTCTAAGCTT CCACCATGGG GTTTGGGCTG 30 

mm* : 2 8 

BM*>*4 : 3 0 

ethos : 

: -*« 

W&i<D&m:ttL<Offl£ tefifcDNA) 
E^IJ : 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG 30 



mvm* : 2 9 

Kffl<0*3 : 1 3 3 
IBJiJ: 

ACAAAGCTTC CACCATGGCC TGGACTCCTC TCTTCTTCTT CTTTGTTCTT CATTGCTCAG 60 
GTTCTTTCTC CCAGCTTGTG CTGACTCAAT CGCCCTCTGC CTaGCCTCC CTGGGAGCCT 120 
CGGTCAAGCT CAC 133 

&Pm* : 3 0 
: 1 1 8 



WO 98/51329 



PCT/JP98/02116 



muomm : mm® c^adna) 
£*i : 

agcaagatgg aagccacagc acaggtgatg ggattcctga tcgcttctca ggctccagct 60 
ctggggctga gcgctacctc accatctcca gcctccagtc tgaggatgag gctgacta 118 

SE^I#^ : 3 1 
EW©*S : 1 2 8 

«0>& : -#« 

ga^J^S^ : ttOtm (^J&DNA) 
SH^j : 

CTGTGGCTTC CATCTTGCTT AAGTTTCATC AAGTACCGAG GGCCCTTCTC TGGCTGCTGC 60 
TGATGCCATT CAATGGTGTA CGTACTGTGC TGACTACTCA AGGTGCAGGT GAGCTTGACC 120 
GAGGCTCC 128 

m^m^ : 3 2 
mm<o&z : 1 1 4 

m<»& : -#« 

£*|0>Wi : te<Ott« (^fifcDNA) 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CCCTCACAAA 60 
TTGTTCCTTA ATTGTATCAC CCACACCACA GTAATAGTCA GCCTCATCCT CAGA 114 

E*l#-f§- : 3 3 
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en : 

ACAAAGCTTC CACCATG 17 



Sa^l]#^ : 3 4 
HB#|0>££ : 1 9 

mPkom : Hit 

CTTGGATCCG GGCTGACCT 19 



S£^J#^ : 3 5 
gE5*l<7)g£ : 7 5 

iB^lOSS : fktLCO^R DNA) 
S2?'l : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60 
TTGTTCCTTA ATTGT 75 



: 3 6 
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EM<0«a : 4 3 
E^'JOS : 

: -*« 

KJ|J<DS31 : flfcOtHft (n^cDNA) 
iB^J : 

AAAGGATCCT TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 43 
: 3 7 

8E?iJ<£>^£ : 4 6 
m<n& : -*« 

ia^j*z>a* : w>m& (^j&dna) 

E^i : 

acaaagctta gcgctacctc ACCATCTCCA GCCTCCAGCC TGAGGA 46 
mm^ : 3 8 

E^JOftS : 1 1 1 

: -#* 

E^IJ : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60 
TTGTTCCTTA ATTGTATCAC CCACACCACA GATATAGTCA GCCTCATCCT C 111 

mm%- : 3 9 
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E?'lO££ : 4 2 

E9JaS:Mt 

CTTCTCTGGC TGCTGCTGAT ACCATTCAAT GGTGTACGTA CT 42 



EJij#^ : 4 0 
: 2 6 

wi\<om : 

CGAGGGCCCT TCTCTGGCTG CTGCTG 26 



E?»I#* : 4 1 
E*J*>ftS : 3 5 

&m<Dm : &® 

£(CO& : 

E^IOWR : ttOttlt (£$DNA) 
E91: 

GAGAAGGGCC CTARGTACST GATGRAWCTT AAGCA 35 

E?i|#^ : 4 2 
E^jtOftS : 3 5 
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35 



IE*** : 4 3 
E0l©»£ : 1 8 

: -*» 

GGCTTGGAGC TCCTCAGA 18 

ffi?l|**§- : 4 4 
1H?IJCD^£ : 2 0 

gfi?u<7^ : mm 

E*I<0«« : DNA) 

GACAGTGGTT CAAAGTTTTT 20 

IB^i#^- : 4 5 
E0]0>*3 : 1 1 8 
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Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser Phe Ser Leu Gly 

15 10 15 

Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Leu Lys Pro Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg 

65 70 75 

Tyr Leu Ser lie Ser Asn He Gin Pro Glu Asp Glu Ala Met Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly Gin Pro 
110 115 



E^l## : 4 6 
E?IJ<&*£ : 1 1 8 

mm: 

Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly 
15 10 15 
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Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp lie Arg Gin Thr Pro Asp Lys Arg Leu 

35 40 45 

Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Glu Asp 

80 85 90 

Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 



E*l|#* : 4 7 
Efll<0fi$ : 1 1 6 

mmnam: 

mm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp His Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
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50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 

m&m%- : 4 8 
E*i<&ft£ : 1 1 8 

SB^J : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 
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Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



mm^r : 4 9 
gE*iJ<7>^£ : 1 1 8 

mm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
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SH^J##- : 5 0 
: 1 1 8 

B0J: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



SB7II#* : 5 1 
IE?iJ<0§£ : 1 1 8 
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Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



mm* : 5 2 

E*I*>£S : 1 1 8 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 
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Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



E?IJ** : 5 3 
ESffl<0&£ : 1 1 8 

IE?IJ: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
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65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

UO 115 



: 5 4 
MP\<n&£ : 1 1 8 

mm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 
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Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

WW* : 5 5 

mm<D%z : IIS 
mm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

: 5 6 
E^KOftS : 118 
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SE^J : 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly 

1 5 10 15 

Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

mm* : 5 7 

MF\<D&£ : 4 1 1 

E£J0>9&: cDNA to mRNA 
E*l: 
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ATG AAC 
Met Asn 

GGT GTC 
Gly Val 

GTG AAG 
Val Lys 

TTC ACT 
Phe Thr 

GAC AAG 
Asp Lys 

TAC ACC 
Tyr Thr 

AGA GAC 
Arg Asp 

AAG TCT 
Lys Ser 

ATG ACT 
Met Thr 

TCT GCA 



TTC GGG 
Phe Gly 

CAG TGT 
Gin Cys 

CCT GGA 
Pro Gly 
15 

TTC AGT 
Phe Ser 
30 

AGG CTG 
Arg Leu 
45 

TAC TAT 
Tyr Tyr 
60 

AAT GCC 
Asn Ala 
75 

GAG GAC 
Glu Asp 
90 

TAC TTT 
Tyr Phe 
105 
411 



CTC AGC 
Leu Ser 
-15 

GAG GTG 
Glu Val 
1 

GGG TCC 
Gly Ser 

AGC TAT 
Ser Tyr 

GAG TGG 
Glu Trp 

CCA GAC 
Pro Asp 

AAG AAC 
Lys Asn 

ACA GCC 
Thr Ala 

GCT TAC 
Ala Tyr 



TTG ATT 
Leu He 

CAA CTG 
Gin Leu 

CTG AAA 
Leu Lys 

GGC ATG 
Gly Met 

GTC GCA 
Val Ala 

AGT GTG 
Ser Val 

ACC CTA 
Thr Leu 

ATG TTT 
Met Phe 

TGG GGC 
Trp Gly 



TTC CTT GCC CTC 
Phe Leu Ala Leu 
-10 

GTG GAG TCT GGG 
Val Glu Ser Gly 
5 

CTC TCC TGT GCA 
Leu Ser Cys Ala 
20 

TCT TGG ATT CGC 
Ser Trp lie Arg 
35 

ACC ATT AGT AGT 
Thr He Ser Ser 
50 

AAG GGG CGA TTC 
Lys Gly Arg Phe 
65 

TAC CTG CAA ATG 
Tyr Leu Gin Met 
80 

TAC TGT GCA AGA 
Tyr Cys Ala Arg 
95 

CAA GGG ACT CTG 
Gin Gly Thr Leu 
110 



ATT TTA AAA 
He Leu Lys 
-5 

GGA GAC TTA 
Gly Asp Leu 
10 

GCC TCT GGA 
Ala Ser Gly 
25 

CAG ACT CCA 
Gin Thr Pro 
40 

GGT GGT AGT 
Gly Gly Ser 
55 

ACC ATC TCC 
Thr He Ser 
70 

AGC AGT CTG 
Ser Ser Leu 
85 

CAG ACT ACT 
Gin Thr Thr 

100 
GTC ACT GTC 
Val Thr Val 

115 



45 



90 



135 



180 



225 



270 



315 



360 



405 
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Ser Ala 

m\m% : 5 8 

m\<D&£ : 4 1 1 

m\\om : mm 

E?l|<0*H : c DNA to raRNA 
SB^J : 

ATG GGG TTT GGG CTG AGC TGG GTT TTC CTC GTT GCT CTT TTA AGA 45 
Met Gly Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg 

-15 -10 -5 

GGT GTC CAG TGT CAG GTG CAG CTG GTG GAG TCT GGG GGA GGC GTG 90 
Gly Val Gin Cys Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val 

15 10 
GTC CAG CCT GGG AGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA 135 
Val Gin Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

TTC ACC TTC AGT AGC TAT GGC ATG TCT TGG GTC CGC CAG GCT CCA 180 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro 

30 35 40 

GGC AAG GGG CTG GAG TGG GTG GCA ACC ATT AGT AGT GGT GGT AGT 225 
Gly Lys Gly Leu Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC AGT GTG AAG GGG CGA TTC ACC ATC TCC 270 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr lie Ser 

60 65 70 

AGA GAC AAT TCC AAG AAC ACG CTG TAT CTG CAA ATG AAC AGC CTG 315 
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Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu 
75 80 85 

AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT GCG AGA CAG ACT ACT 360 

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr 
90 95 100 

ATG ACT TAC TTT GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC 405 

Met Thr Tyr Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
105 110 115 

TCC TCA 411 

Ser Ser 



|g?IJ#^ : 5 9 
E?i|CO;S£ : 1 1 

mmowm : k 

Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 
1 5 10 



: 6 0 
hatful- : mMft 

mm: 

Ser Ala Ser Asn Arg Tyr Thr 
1 5 
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ia^lj#^ : 6 1 

Gin Gin His Tyr Ser Thr Pro Phe Thr 
1 5 

mm% : 6 2 

K?|J<&££ : 5 
SB^J: 

Pro Tyr Trp Met Gin 
1 5 

K*J#*§- : 6 3 
®3\(D&£ : 1 6 

Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 
1 5 10 15 
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: 6 4 

E^iO^^ : 1 1 
E^i£>SL : T^Stik 

E^'JcOS^ : K . 

ga^j : 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
1 5 10 

mm^- : 6 5 

E?iJ<Og£ : 4 1 1 

m\<r>u : mm 
mom : -*m 

E&komm: cDNA to mRNA 

ATG GCC TGG Aa Ca CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAA CTT GTG CTC Aa CAG TCA TCT TCA GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser 

1 5 10 

TTC TCC CTG GGA GCC TCA GCA AAA CTC ACG TGC ACC TTG AGT AGT 135 
Phe Ser Leu Gly Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAA CAG CCA CTC 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Leu 

30 35 40 
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AAG CCT 
Lys Pro 

AGC ACA 
Ser Thr 

GGT Ga 
Gly Ala 

GAA GCA 
Glu Ala 

TTT GTG 
Phe Val 

CAG CCC 
Gin Pro 



CCT AAG 
Pro Lys 
45 

GGT GAT 
Gly Asp 
60 

GAT CGC 
Asp Arg 
75 

ATG TAC 
Met Tyr 
90 

TAT GTT 
Tyr Val 
105 
411 



TAT GTG 
Tyr Val 

GGG ATT 
Gly He 

TAC CTT 
Tyr Leu 

ATC TGT 
lie Cys 

TTC GGC 
Phe Gly 



ATG GAT 
Met Asp 

CCT GAT 
Pro Asp 

AGC ATT 
Ser lie 

GGT GTG 
Gly Val 

GGT GGG 
Gly Gly 



CTT AAG 
Leu Lys 

50 
CGC TTC 
Arg Phe 

65 
TCC AAC 
Ser Asn 

80 
GGT GAT 
Gly Asp 

95 
ACC AAG 
Thr Lys 
110 



CAA GAT 
Gin Asp 

TCT GGA 
Ser Gly 

ATC CAG 
He Gin 

ACA ATT 
Thr He 

GTC ACT 
Val Thr 



GGA AGC CAC 
Gly Ser His 
55 

TCC AGC TCT 
Ser Ser Ser 
70 

CCA GAA GAT 
Pro Glu Asp 
85 

AAG GAA CAA 
Lys Glu Gin 
100 

GTC CTA GGT 
Val Leu Gly 
115 



225 



270 



315 



360 



405 



ffiTOS* : 6 6 
BE0J<0S£ : 40 5 

munm : mtt 
mom : 

mpWmMicmk to mRNA 
Bft : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 
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GGT TCT 
Gly Ser 

GCC TCC 
Ala Ser 

CAG CAC 
Gin His 

AAG GGC 
Lys Gly 

AGC ACA 
Ser Thr 

GGG GCT 
Gly Ala 

GAG GCT 
Glu Ala 

TTT GTG 
Phe Val 



TTC TCC 
Phe Ser 

CTG GGA 
Leu Gly 
15 

ACT ACG 
Ser Thr 
30 

CCT CGG 
Pro Arg 
45 

GGT GAT 
Gly Asp 
60 

GAG CGC 
Glu Arg 
75 

GAC TAT 
Asp Tyr 
90 

TAC GTG 
Tyr Val 
105 



cag err 

Gin Leu 
1 

GCC TCG 
Ala Ser 

TAC ACC 
Tyr Thr 

TAC TTG 
Tyr Leu 

GGG ATT 
Gly lie 

TAC CTC 
Tyr Leu 

TAC TGT 
Tyr Cys 

TTC GGC 
Phe Gly 



GTG CTG 
Val Leu 

GTC AAG 
Val Lys 

ATT GAA 
lie Glu 

ATG AAA 
Met Lys 

CCT GAT 
Pro Asp 

ACC ATC 
Thr He 

GGT GTG 
Gly Val 

GGA GGG 
Gly Gly 



ACT CAA 
Thr Gin 
5 

CTC ACC 
Leu Thr 

20 
TGG CAT 
Trp His 

35 
CTT AAG 
Leu Lys 

50 
CGC TTC 
Arg Phe 

65 
TCC AGC 
Ser Ser 

80 
GGT GAT 
Gly Asp 

95 
ACC AAA 
Thr Lys 
110 



TCG CCC 
Ser Pro 

TGC ACC 
Cys Thr 

CAG CAG 
Gin Gin 

CAA GAT 
Gin Asp 

TCA GGC 
Ser Gly 

CTC CAG 
Leu Gin 

ACA ATT 
Thr lie 

CTG ACC 
Leu Thr 



135 



180 



TCT GCC TCT 90 
Ser Ala Ser 
10 

TTG AGT AGT 
Leu Ser Ser 
25 

CAG CCA GAG 
Gin Pro Glu 
40 

GGA AGC CAC 225 
Gly Ser His 
55 

TCC AGC TCT 270 
Ser Ser Ser 
70 

TCT GAG GAT 315 
Ser Glu Asp 
85 

AAG GAA CAA 360 
Lys Glu Gin 
100 

GTC CTA GGT 405 
Val Leu Gly 
115 



: 6 7 
EMto&Z : 4 1 1 
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KWiS : c DNA to mRNA 

ea^»j : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 
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TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

E?"J#^ : 6 8 
: 4 1 1 

BffltoWM: cDNA t o raRNA 

sa^ij : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 *5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 



90 



WO 98/51329 



PCT/JP98/02116 



AGC ACA GGT GAT GGG ATT CCT 
Ser Thr Gly Asp Gly He Pro 



GGG GCT 
Gly Ala 

GAG GQ 
Glu Ala 

TTT GTG 
Phe Val 

CAG CCC 
Gin Pro 



GAG CGC TAG CTC ACC 
Glu Arg Tyr Leu Thr 
75 

GAC TAT TAC TGT GGT 
Asp Tyr Tyr Cys Gly 
90 

TAC GTG TIC GGC GGA 
Tyr Val Phe Gly Gly 
105 
411 



GAT CGC TTC 
Asp Arg Phe 
65 

ATC TCC AGC 
He Ser Ser 
80 

GTG GGT GAT 
Val Gly Asp 
95 

GGG ACC AAA 
Gly Thr Lys 
110 



TCA GGC 
Ser Gly 

CTC CAG 
Leu Gin 

ACA ATT 
Thr lie 

CTG ACC 
Leu Thr 



TCC AGC TCT 270 
Ser Ser Ser 
70 

TCT GAG GAT 315 
Ser Glu Asp 
85 

AAG GAA CAA 360 
Lys Glu Gin 
100 

GTC CTA GGC 405 
Val Leu Gly 
115 



Bfi?lJ#^ : 6 9 
IE?lJtf)^£ : 4 1 1 

&P\<omm: cDNA to mRNA 
E*U : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 
1 5 10 



91 



WO 98/51329 



PCT/JP98/02116 



GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

IS?ij#-5r : 7 0 
E^IJCOS* : 4 1 1 
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E&KDfflfc : cDNA to raRNA 
E^J : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
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Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

E^J#* : 7 1 
&?i]CD^£ : 4 1 1 

®$\\<Dm : m& 

$£ffi\OW& : c DNA to mRN A 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 . 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
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Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

rnvm^ : 7 2 

fomcD&Z : 4 1 1 

^ny- : jUHR 
m&\<DWm: cDNA to mRN A 
E*IJ : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
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Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 



mm^r : 7 3 
E*J<Z>*3 : 4 1 1 
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ATG GCC TGC ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Tip Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
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105 110 115 

CAG CCC 411 
Gin Pro 

: 7 4 
&f\\<D&£ : 4 1 1 
lEJtoS : mm 

SE^IJ^S^ : cDNA to mRNA 

ATG GCC TGG ACT CCT QC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 
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60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

E^J#* : 7 5 
: 3 4 

®3\<Dim : K 

Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser He 

15 10 15 
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